VPDES PERMIT FACT SHEET

This document gives pertinent information concerning the reissuance of the VPDES permit listed below.
This permit is being processed as a minor, municipal permit. The effluent limitations contained in this permit
will maintain the Water Quality Standards of 9 VAC 25-260 et seq. The discharge results from the operation
of a sewage treatment plant at a private school. This permit action consists of updating the permit to reflect
changes in the Water Quality Standards, Guidance Memos, and the VPDES Permit Manual. SIC Code:
8211.

Facility Name:
Address:

Location

Permit Number

Existing Permit Expiration Date:

Owner Contact
Name:

Title:
Telephone No:

Application Complete Date:
Permit Drafted By:
Reviewed By:

Reviewed By:

Public Notice
Name of Paper:
Dates:

Public Comment Period:

Blessed Sacrament — Huguenot Academy
2501 Academy Road
Powhatan, VA 23139

2501 Academy Road
Powhatan, VA 23139

VAQ063037
December 25, 2008

Mr. James Fortune
President
804-598-4211

July 31, 2008
Jaime Bauer, Piedmont Regional Office
Tamira Cohen Date: September 8, 2008

Curt Linderman Date: November 3, 2008

Powhatan Today

First Publication Date: November 19, 2008
Second Publication Date: November 26, 2008
November 19, 2008 through December 19, 2008

SCC Certification Verification as required by Section 62.1-44.15:3 of the State Water Control
Law: Applies only to privately owned treatment works that treat sewage generated by private

residences.

Financial Assurance/Closure as required by 9 VAC 25-650-10: Applies only to privately owned
treatment works that treat sewage generated by private residences with design flows between 1,000
gpd and 40,000 gpd. This facility is a private school not a residence; therefore, financial assurance

is not required.

Receiving Stream Name:
Basin:

Section:

Class:

Special Standards:

River Mile:

7-Day, 10-Year Low Flows:
1-Day, 10-Year Low Flows:
30-Day, 5-Year Low Flows:
30-Day, 10-Year Low Flows:

Unnamed Tributary of Branch Creek

James River (Middle)

10a

1l

PWS — This discharge is approximately 18.9 miles
upstream of the Henrico Regional water treatment plant
raw water intake on the James River.

2-XJG000.19

0 MGD 0 cfs
0 MGD 0 cfs
0 MGD 0 cfs
0 MGD 0 cfs
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7-Day, 10-Year High Flows:
1-Day, 10-Year High Flows:
30-Day, 10-Year High Flows: MGD
1-Q30 Flows MGD
Harmonic Mean Flow: 0 MGD
Tidal: No

On 303(d) List: No

See Flow Frequency Memo August 12, 2008 (Attachment 1)

MGD
MGD

cfs
cfs
cfs
cfs
cfs

(=B o B o )
[eoNeleNeNe

Operator License Requirements: No operator is currently required. However, upon
facility upgrade Class IV operator is required.
(9 VAC 25-790-300)

Reliability Class: Class Il. The facility will be required to meet a Reliability
Class | upon facility upgrade.
(9 VAC 25-790-70)

Permit Characterization:
X Private ___ Federal State ~ POTW X PVOTW
Possible Interstate Effect Interim Limits in Other Document

Table 1: Wastewater Flow and Treatment

Outfall
Number

Discharge Source Treatment Flow Design Capacity

001

Private (Catholic) School Stabilization Lagoon 0.004 MGD

12.

13.

(See Attachment 2 for facility diagram)

The facility is currently operating as a no discharge lagoon. If and when a discharge occurs, the facility
must meet the effluent limitations outlined in Part | A of the permit. It is assumed that the current
treatment system, a stabilization lagoon, will not consistently produce an effluent that complies with all
the limitations in Part I.A., and chlorination, dechlorination, and post aeration systems will have to be
provided. Therefore, if discharge occurs, new treatment facilities will be needed. As indicated in the
appropriate special condition, the upgraded facility will require a certified operator and will have to be
constructed to meet stated reliability requirements. Construction of treatment facilities will not require
modification of the permit as long as the design capacity of the upgrade is 4,000 gallons per day or
less. In a letter dated July 24, 2008, which included supplemental application information, Mr. James
Fortune indicated that the facility has received approval from the DEQ OWE for installation of a UV
treatment system in case of an overflow of the lagoon. They now believe a more energy efficient
option is to install a chlorination (tablet) feed system followed by a de-chlorination feed system.
Updated design plans are being prepared for submittal to the DEQ. This permit contains chlorine
limitations and monitoring that will be applicable to the new system. It is assumed that discharge will be
continuous once an initial discharge occurs.

Sewage Sludge Use or Disposal:

The sludge is stored in the lagoon, and the lagoon has not had to be pumped. When sludge disposal
is necessary, the school has made arrangements to have it pumped and hauled to Powhatan County
Dutoy Creek WWTP, according to the sludge application.

Discharge Location Description:

The facility discharges to an unnamed tributary of Branch Creek. See Attachment 3 for the Powhatan
Quadrangle topographic map, 128C.
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15.

16.

17.

18.
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Material Storage:

No materials currently stored on site. A special condition has been included in the permit requiring
proper storage of materials when applicable.

Ambient Water Quality Information: Due to the intermittent nature of the tributary, wastewater
residing within the lagoon were sampled to satisfy the data requirement in the Form 2A application
and were used as ambient water quality data for wasteload calculations and permit limitation
development per the advice of J. Palmore, Senior Environmental Engineer Planning Staff.

Antidegradation Review & Comments:  Tier 1 X Tier2 Tier 3

The State Water Control Board's Water Quality Standards includes an antidegradation policy (9 VAC
25-260-30). All state surface waters are provided one of three levels of antidegradation protection. For
Tier 1 or existing use protection, existing uses of the water body and the water quality to protect these
uses must be maintained. Tier 2 water bodies have water quality that is better than the water quality
standards. Significant lowering of the water quality of Tier 2 waters is not allowed without an evaluation
of the economic and social impacts. Tier 3 water bodies are exceptional waters and are so designated
by regulatory amendment. The antidegradation policy prohibits new or expanded discharges into
exceptional waters.

The antidegradation review begins with a Tier determination. The receiving stream, an UT to Branch
Creek, is considered to be a Tier 1 water body because it is a dry ditch. This determination is based
on the intermittent nature of the stream where beneficial uses cannot be fully attained. The unnamed
tributary was not assessed during the 2006 or draft 2008 305(b)/303(d) Water Quality Assessments
and the waters are therefore considered Category 3A.

Site Inspection: By: Jaime Bauer on December 9, 2008. (See Attachment 5)

Effluent Screening & Limitation Development:

EFFLUENT i
CHARACTERISTICS

BASIS
FOR
LIMITS

DISCHARGE LIMITATIONS

MONTHLY AVERAGE

WEEKLY AVERAGE

MIN

MAX

Flow (MGD)

NA

NL

NA

NA

NL

pH (standard units)

1,2

NA

NA

6.0

9.0

BODs

1,2

30 mglL 450 g/d

45 mg/L

680 g/d

NA

NA

TSS

2

60 mg/L | 910 g/d

90 mg/L

1400 g/d

NA

NA

TRC

0.0080 mg/L

0.0098 mg/L

NA

NA

Dissolved Oxygen

NA

NA

5.0 mg/L

NA

Ammonia as N (final)

1
1
1

5.4 mg/L

5.4 mg/L

NA

NA

E. coli

3

126 Geometric Mean

NA

NA

NA

1. Water Quality Based Limit 2. Federal Effluent Guideline 3. Other

Permit limitation development for toxic pollutants began with obtaining flow frequency and stream data from

the DEQ water planning staff. Since the facility will potentially discharge to an intermittent stream where the

effluent is the stream, 100% mix was assumed and used in the MSTRANTI spreadsheet. As previously
indicated, the facility has not had a discharge; therefore, there is no effluent data available for use in
computing effluent limitations. Water quality data of pH from samples obtained from wastewater residing in
the lagoon and submitted with the Form 2A application was used in limitation development in lieu of effluent
data. A temperature of 28°C was assumed and used for effluent temperature since no effluent temperature

was available. This is believed to be a conservative assumption based data from similar facilities. The mixing



VAQ063037 — Blessed Sacrament — Huguenot Academy
Fact Sheet
Page 4 of 9

ratios, Form 2A data, stream data, and flow frequencies were entered into the MSTRANTI spreadsheet to
calculate Wasteload Allocations (WLA). Hardness for both stream and effluent data fields in MSTRANTI was
assumed to be 25 mg/L based on a conservative best professional judgment since no other data was
available. See Attachment 4 for permit limitation development documents.

pH: A pH range of 6.0 — 9.0 Standard Units is assigned to all Class Il waters per the Virginia Water Quality
Standards, 9 VAC 25-260-50 and federal effluent limit guidelines for secondary treatment (40 CFR 133.102).

Limitation Determination for Biological Oxygen Demand (BODs) and Total Suspended Solids (TSS) for
Waste Stabilization Ponds: Section MN-2 of VPDES Permit Manual was used to determine the applicable
permit limitations. BODs and TSS data from samples obtained from wastewater residing in the lagoon that
was submitted with the application are below:

Application | Application
Sample 1 Sample 2
BOD5 | 215 144.0

TSS 107.6 117.0

It is the best professional judgment of staff that the facility will be capable of meeting secondary limitations
for BODs. In order to meet the ammonia limitation of 4.5 mg/L, the facility will need to install treatment such
as aeration which will facilitate the facility being able to meet the secondary BODs standard of 30 mg/L. In
addition, the July 15, 1997 Stream Sanitation Analysis (Attachment 7) prescribes a BOD5 limitation of 30
mg/L to protect water quality. However, staff does not believe the facility will be able to meet the secondary
standards for TSS. Following the flow chart for TSS limitation determination, facilities using waste
stabilization ponds for treatment that cannot meet TSS limitations of 30 mg/L or 45 mg/L are to be assigned
equivalent to secondary standards of 60 mg/L monthly average if located east of the Blue Ridge Mountains.
Secondary limits and equivalent secondary limits are based on the federal effluent limit guidelines for
secondary treatment (40 CFR 133).

Total Residual Chlorine (TRC): A limitation evaluation was conducted for TRC. The chronic and acute
WLAs were calculated using the MSTRANTI Excel Spreadsheet. Acute and chronic WLA for TRC were
calculated as 0.0019 mg/L and 0.0011 mg/L, respectively. Following the procedures in GM 00-2011, since the
WLAa was less than 4.0 mg/L, the actual WLA were entered into STATS.exe to determine the need for a
permit limitation and calculate the limitation. A quantification level of 0.10 mg/L and a data point of 20 mg/L
were used as recommended by the VPDES permit manual. The evaluation produced recommended
limitations of 0.0080 mg/L for average monthly and 0.0098 mg/L for average weekly in order to protect water
quality (See Attachment 4).

Dissolved Oxygen (DO): Based on the July 15, 1977 Memorandum. See Attachment 7. The minimum DO
criteria for class Ill waters in the Virginia Water Quality Standards (WQS) is 5.0 mg/L.

Ammonia: A limitation evaluation was conducted for ammonia using the MSTRANTI Excel Spreadsheet to
calculate acute and chronic WLAs. The WLAs are entered in to the STATS.exe computer application to
determine the need for a permit limitation and calculate the limitation. . Acute and chronic WLAs of 45 mg/L
and 2.7 mg/L, respectively, were entered into STATS.exe with a quantification level of 0.20 mg/L. The
procedures established in Virginia DEQ Guidance Memo 00-2011 recommend inputting a single datum point
of 9.0 mg/L into the program. The evaluation resulted in a recommended permit weekly and monthly average
limitation of 5.4 mg/L. See Attachment 4.

E. coli: The facility received an E. coli wasteload allocation of 6.96E+9 cfu/yr in the James River and
Tributaries —Lower Piedmont Region TMDL report. The wasteload allocation is based on the facility's
permitted flow of 0.004 MGD and an E. coli count of 126 N/100 mL. The frequency of 2 per Month requires
that each sample be separated by at least 7 days.

19. Basis for Sludge Use & Disposal Requirements:
A sludge management plan for the pump and haul disposal of sludge from this facility is required
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according to 9 VAC 25-31-100 P. At present, sludge has never been removed from the lagoon.
However, the facility has arranged for sludge disposal at the Powhatan County Dutoy Creek
WWTP when necessary. Therefore, No sludge monitoring or limitations apply to this facility.

20. Antibacksliding Statement:

9VAC 25-31-220.L and DEQ Guidance Memo 00-2011 do not allow re-issued permits to contain a
less stringent water-quality based effluent limitation, unless under certain specified exceptions. All
limitations are at least as stringent as in the previous permit with the exception of ammonia.

In the previous permit issuance, an effluent temperature of 32°C was assumed. However, based on
data from similar operating lagoon systems located in the same geographic region, it is more
appropriate to assume an effluent temperature of 28°C. Since new information is available that was
not available at the time the permit was previously issued, backsliding is not occurring.

21. Special Conditions:

B.

C.1.

C.2.

C.3.

C.4.

C.5.

C.6.

C.7.

Additional Chlorine Limitations and Monitoring Requirements

Rationale: Required by VA Water Quality Standards, 9 VAC 25-260-170 Bacteria: other
waters. Also, 40 CFR 122.41(e) requires the permittee, at all times, to properly operate
and maintain all facilities and systems of treatment in order to comply with the permit.
This ensures proper operation of chlorination equipment to maintain adequate
disinfection.

95% Capacity Reopener

Rationale: Required by VPDES Permit Regulation, 9 VAC 25-31-200 B 2 for all POTW
and PVOTW permits.

CTC, CTO Requirement

Rationale: Required by Code of Virginia §62.1-44.19; Sewage Collection and Treatment
Regulations, 9 VAC 25-790.

0&M Manual Requirement

Rationale: Required by Code of Virginia § 62.1-44.19; Sewage Collection and Treatment
Regulations, 9 VAC 25-790; VPDES Permit Regulation, 9 VAC 25-31-190 E.

Materials Handling/Storage

Rationale: 9 VAC 25-31-50 A. prohibits the discharge of any wastes into State waters
unless authorized by permit. Code of Virginia Section §62.1-44.16 and §62.1-44.17
authorizes the Board to regulate the discharge of industrial waste or other waste.

Licensed Operator Requirement

Rationale: The VPDES Permit Regulation, 9 VAC 25-31-200 C. and the Code of Virginia
§ 54.1-2300 et seq, Rules and Regulations for Waterworks and Wastewater Works
Operators (18 VAC 160-20-10 et seq.), require licensure of operators. Since the facility
does not discharge, no licensed operator is required until the upgrade is complete.

Reliability Class

Rationale: Required by Sewage Collection and Treatment Regulations, 9 VAC 25-790 for
all municipal facilities. The facility is being required to meet a reliability class Il. Upon
upgrade, the facility is required to meet a reliability class I.

Sludge Reopener
Rationale: Required by VPDES Permit Regulation, 9 VAC 25-31-220 C.4 for all permits
issued to treatment works treating domestic sewage.
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C.8. TMDL Reopener
Rationale: Section 303(d) of the Clean Water Act requires that total maximum daily loads
(TMDLs) be developed for streams listed as impaired. This special condition is to allow
the permit to be reopened if necessary to bring it into compliance with any applicable
TMDL approved for the receiving stream. The re-opener recognizes that, according to
section 402(0)(1) of the Clean Water Act, limits and/or conditions may be either more or
less stringent than those contained in this permit. Specifically, they can be relaxed if they
are the result of a TMDL, basin plan, or other wasteload allocation prepared under section
303 of the Act. This reopener is included in all permits.

C.9. Compliance Reporting
Rationale: Authorized by VPDES Permit Regulation, 9 VAC 25-31-190 J 4 and 220 I.
This condition is necessary when pollutants are monitored by the permittee and a
maximum level of quantification and/or a specific analytical method is required in order to
assess compliance with a permit limit or to compare effluent quality with a numeric
criterion. The condition also establishes protocols for calculation of reported values.

C.10. Sludge Use and Disposal
Rationale: VPDES Permit Regulation, 9 VAC 25-31-100 P; 220 B 2; and 420 through 720,
and 40 CFR Part 503 require all treatment works treating domestic sewage to submit
information on sludge use and disposal practices and to meet specified standards for
sludge use and disposal.

C.11. Ground Water Monitoring Plan
Rationale: Facilities consisting of lagoons for treatment must perform ground water
monitoring to ensure protection of ground water standards. A groundwater monitoring plan
was approved December 12, 1995 and revised January 16, 2007. The facility will continue
to monitor ground water to ensure that the systems integrity is being maintained and to
indicate if activities at the site are resulting in violations of the State Water Control Board's
standards. The approved plan is an enforceable part of the permit. Any changes to the
plan must be submitted for approval to the Piedmont Regional Office.

Evaluation of groundwater data is included in Attachment 6. Significant differences
between up gradient and down gradient wells were observed for some parameters as
well as exceedances of the ground water standards. A corrective action plan is being
required to address these issues.

Monitoring shall remain on a quarterly basis and results shall be submitted to the DEQ,
Piedmont Regional Office, on 10" of the month the following the monitoring quarter.
(See Attachment 6 for Ground Water Monitoring Data Evaluation)

C.12. Special Monitoring
Rationale: Required to collect operational data for influent flow and water surface
elevation to ensure a “no discharge” status or indicate a potential discharge event.

Part Il, Conditions Applicable to All Permits
Rationale: VPDES Permit Regulation, 9 VAC 25-31-190 requires all VPDES permits to contain or
specifically cite the conditions listed.

22. Changes to the Permit:

Permit Cover Page:

Item RATIONALE

Updated language to reflect current agency guidance that incorporates the
permit application as part of the permit.

Initial paragraph
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Part LA,

Qutfall No.

Parameter
Changed

Monitoring
Requirement
Changed

Effluent Limits Changed

Reason for Change Date

From To From To

BODs

0.5 kg/d
0.68 kg/d

450 g/d
680 g/d

Loading limitations
converted from

TSS

units of kg/d to g/d 8/08
in accordance with

GM06-2016.

0.91 kg/d
1.4 kg/d

910 g/d
1400 g/d

Ammonia

Evaluation of
ammonia indicated a
change from the
previously permitted
limit to a less
stringent limitation
based on a revised
effluent temperature
assumption.

- - 4.5 mg/L 5.4 mg/L 11/08

E. Coli

Bacteria limitation
added in accordance
with procedures for
facilities with a TMDL
allocation.

126 N/
100 mL

- 2/Month - 8/08

FROM

TO

RATIONALE

Footnote (1)

Footnote (1)

Updated language to reflect current agency guidance.

Footnote (2)

Added language to reflect current agency guidance.

Footnote(2) Footnote (3) Revised language to reflect current agency guidance and clarify TRC requirements.
Footnote (4) | Added language to reflect current agency guidance.

PartlA1b | Partl.A2 No Change

PartlA1c | PartlA3 No Change

Part |.A.1.d - Removed. Incorporated into language in Part |.A.1.

- Part |.A.4 Added language to reflect current agency guidance.

Special Condition Changes:

FROM TO RATIONALE

B.1 B.1 Additional Limitations and Monitoring Requirements: Revised to reflect agency
guidance.

B.2 Removed Bacterial Limitations and Monitoring Requirements: The demonstration study
results were superseded by the need to include an e-coli limitation in conformance
with the bacteria TMDL permitting requirements.

C1 C.1 95% Capacity Reopener: No Change.

- c.2 CTC, CTO Requirement: New condition. Added to reflect current agency guidance.

cz2 C.3 Operations and Maintenance Manual Requirement: Updated language to reflect
current agency guidance.

cs8 Cc4 Materials Handling/Storage: No Change.
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c3 C.5 Licensed Operator Requirement: No Change.
C4 C.6 Reliability Class: No Change.
c6 C.7 Sludge Reopener: No Change.
- C.8 TMDL Reopener: New condition. Added to reflect current agency guidance.
C7 Cc.9 Compliance Reporting: Updated language to reflect current agency guidance on
compliance reporting and significant digits.
C5 C.10 Sludge Use and Disposal: Updated language to reflect current agency guidance.
Change also reflects transfer of the program from VDH to DEQ.
co - Treatment Works Closure Plan: Removed. Language no longer included in
permits per current agency guidance.
C.10and 11. C.11 Ground Water Monitoring Plan: Updated language to reflect current agency
guidance. Risk assessment and corrective action plan required due to
results of the ground water monitoring analyses.
c.12 C.12 Special Monitoring: Language updated.
23. Variances/Alternate Limits or Conditions: None

24,

25.

26.

a.

Regulation of Users (9 VAC 25-31-280 B 9):
There are no industrial dischargers contributing to the treatment works.

Public Notice Information required by 9 VAC 25-31-280 B:
All pertinent information is on file and may be inspected, and copied by contacting:

Ms. Jaime Bauer at:

Virginia DEQ Piedmont Regional Office
4949-A Cox Road

Glen Allen, VA 23060

Telephone No. (804) 527-5015

Email Address: jlbauer@deq.virginia.gov

Persons may comment in writing or by email to the DEQ on the proposed permit action, and may
request a public hearing, during the comment period. Comments shall include the name, address,
and telephone number of the writer and of all persons represented by the commenter/requester,
and shall contain a complete, concise statement of the factual basis for comments. Only those
comments received within this period will be considered. The DEQ may decide to hold a public
hearing, including another comment period, if public response is significant and there are
substantial, disputed issues relevant to the permit. Requests for public hearings shall state 1) the
reason why a hearing is requested; 2) a brief, informal statement regarding the nature and extent of
the interest of the requester or of those represented by the requester, including how and to what
extent such interest would be directly and adversely affected by the permit; and 3) specific
references, where possible, to terms and conditions of the permit with suggested revisions.
Following the comment period, the Board will make a determination regarding the proposed permit
action. This determination will become effective, unless the DEQ grants a public hearing. Due notice
of any public hearing will be given.

The public may review the draft permit and application at the DEQ Piedmont Regional Office by
appointment.

Additional Comments:

Previous Board Action: None
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b. Staff Comments:

e Permittees having exemplary operations that consistently meet permit requirements are
considered for reduced monitering per the VPDES Permit Manual and in accordance with
EPA's “Interim Guidance for Performance-Based Reduction of NPDES Permit Monitoring
Frequencies” (EPA 833-B-96-001). In order to qualify for reduced monitoring, a facility should
not have been issued any Warning Letters, Notice of Violations, or Notices of Unsatisfactory
Laboratory Evaluations, or be under any Consent Orders, Consent Decrees, Executive
Compliance Agreements, or related enforcement documents during the past three years.
There was no consideration given to reduced monitoring frequency since the facility has not
had a discharge.

e The application was sent to the Virginia Department of Health as required by the VPDES
Permit Manual. The response by VDH indicated that they did not object to the re-issuance of
the permit. However, they requested a copy of the draft permit for review and comment, when
available. VDH submitted a memo dated 11/20/2008 commenting that the Henrico Regional
water treatment plant is approximately 18.9 miles downstream of the discharge point. No other
comments were included.

e This facility is not subject to the General VPDES Watershed Permit Regulations for Total
Nitrogen and Total Phosphorus Discharges and Nutrient Trading in the Chesapeake Bay
Watershed in Virginia because the current flow of the facility is less than 40,000 gallons per
day (non-tidal significant discharger), and the facility is not expanding. The facility does not
have nutrient allocations because the facility is not considered a significant discharger of
nutrients. However, the facility has a nutrient permitted -design capacity of 227.8 pounds per
year Total Nitrogen and 30.5 pounds per year Total Phosphorus, calculated based on
secondary technology concentrations values and the current design capacity of 0.004 MGD.

e The permit expiration in this reissuance is being moved forward to the end of November to
avoid conflict reissuance with holiday schedules at DEQ and the facility.

e After the public comment perlod ended, one change was made to correct a typographical
error in the permit. In the 2" sentence in Part | Condition C.6 regarding reliability class the
phrase “to Operate” was added after “Certificate” for clarification.

e Inan email received on December 19, 2008, Mr. Mark Smith from EPA Region 3 responded
that EPA had no objection to the issuance of the permit.

c. Public Comment: No comment received.

27. 303(d) Listed Segments (TMDL):
The facility discharges directly to an UT of Branch Creek that was not assessed during the 2006 or
draft 2008 305(b)/303(d) Water Quality Assessments. However, the facility received an E. coli
wasteload allocation of 6.96E+9 cfu/yr in the James River and Tributaries — Lower Piedmont
Region TMDL report. The wasteload allocation is based on the facility’s permitted flow of 0.004
MGD and an E. coli count of 126 N/100 mL. The permit includes an effluent E. coli limitation of
126 N/mL in order to meet the TMDL wasteload allocation.

28. Summary of Attachments:
1.Flow Frequency Memorandum
2.Facility Diagram
3. Topographic Map
4.Permit Limit Development
5. Site Visit Memorandum
6.Ground Water Monitoring Evaluation
7.Stream Sanitation Analysis — July 15, 1977
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MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office
4949-A Cox Road Glen Allen, Virginia 23060

SUBJECT: Flow Frequency Determination / 303(d) Status
Blessed Sacrament — Huguenot Academy (VA0063037)

TO: Jaime Bauer

/
FROM: Jennifer V. Palmore, P.G. //[,4
DATE: August 12, 2008
COPIES: File

The Blessed Sacrament — Huguenot Academy’s sewage treatment plant discharges to an unnamed
tributary of Branch Creek in Powhatan County, VA. The discharge is located at river mile 2-XJG000.19.
Stream flow frequencies are required at this site for use by the permit writer in developing effluent
limitations for the VPDES permit.

At the discharge point, the receiving stream is shown to be a dry ditch which drains to an intermittent
stream, as shown on the USGS Powhatan Quadrangle topographic map. The flow frequencies for
intermittent streams are shown below.

Unnamed tributary at discharge point:

1Q30= 0.0 cfs High Flow 1Q10 = 0.0 cfs
1Q10 = 0.0 cfs High Flow 7Q10 = 0.0 cfs
7Q10=0.0 cfs High Flow 30Q10 = 0.0 cfs
30Q10 = 0.0 cfs HM = 0.0 cfs
30Q5=0.0cfs

Please note that the intermittent stream has been dammed as shown on the attached aerial photograph.

The receiving stream was not assessed during the 2006 or draft 2008 305(b)/303(d) Water Quality
Assessment cycles, therefore the waters are considered Category 3A. However, although the stream is
not considered impaired for the Recreation Use, the facility received a wasteload allocation in the TMDL
report for the James River and Tributaries — Lower Piedmont Region. The wasteload allocation for
Blessed Sacrament — Huguenot is 6.96E+09 E. coli cfu/year, which was based on a design flow of 0.004
MGD.

Due to the intermittent nature of the tributary, it is appropriate to use effluent data, rather than ambient
stream data, when calculating permit limits.

If you have any questions concerning this analysis, please let me know.






Attachment 2 - Facility Diagram
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Attachment 3 — Topographic Map
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Attachment 4 — Permit Limitation Development



MSTRANTI DATA SOURCE REPORT

VA0063037 —Blessed Sacrament — Huguenot Acadmey

Stream Information:

Mean Hardness

;90% Temperature

90% Maximum pH

10% Maximum pH

Same as effluent as recommended by
planning staff. See Flow Frequency Memo
dated August 12, 2008 (Attachment 1).

| Tier Designation

As advised by planning unit. See Flow

| Frequency Memo dated August 12, 2008

(Attachment 1).

Stream Flows:

All Data

As advised by planning unit. See Flow
Frequency Memo dated August 12, 2008
(Attachment 1).

Mixing Information:

Flow Analysis

100% Mix because all flow is from effluent.

Effluent Information:

Mean Hardness

BPJ. Effluent data not available. Used
conservative assumption.

90% Temperature

The facility has not had a discharge, therefore
no DMR data available. Based on data from
similar operating lagoon systems located in the
same geographic region, it is more appropriate
to assume a conservative effluent temperature
of 28°C.

90% Maximum pH

10% Maximum pH

The facility has not had a discharge, therefore
no DMR data available. The maximum and
minimum pH reported on the Form 2A Section
A.12 2 was used in place of the 90" and 10"
percentiles, respectively, since data were
limited.

Discharge Flow

Design Flow as reported in Permit Application
Form 2A.




Temperature Data for Permit Development from Facilities with Lagoon Treatment

Permit Num. | Facility Name Temp Used in Permit | Source of Temp
Development
VA0020761 Jarratt STP 28 Permit Application
VA0020877 Northumberland High School 30 Unknown
VA0020885 Callao Shops & Apartments 25 Permit Application
VA0022934 Southside Elementary School 28 | Assumption
VA0026891 Town of Warsaw 26.7 Permit Application
VAQ027561 Children’s Baptist Home 28.1 Permit Application
VAC027910 Manakin Farms 28 Assumption
VA0028291 Nottoway Hotel 28 Assumption
VA0028762 North Elementary School 27.6 Permit Application
VA0062669 Stony Creek 28.8 Permit Application
VAD060569 Windmill Park 29.1 Permit Application
VA000063649 | Richmond Country Club WWTP | 25 Assumption
VA0088480 Chickahominy WWTP 25 Assumption
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Facility = VAO063037 - Blessed Sacrament
Chemical = Ammonia
Chronic averaging period = 30

WLAa = 45
WLAcC = 2.7
QL =02

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 9

Variance = 29.16

C.V. =0.6

97th percentile daily values = 21.9007

97th percentile 4 day average = 14.9741

97th percentile 30 day average= 10.8544
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity

Maximum Daily Limit = 5.44770925222404
Average Weekly Limit = 5.44770925222404
Average Monthly Limit = 5.44770925222404

The data are:

Facility =VA0063037 - Blessed Sacrament
Chemical = TRC
Chronic averaging period = 4

WLAa = 0.019
WLAc = 0.011
QL =01

# samples/mo. = 30
# samples/wk. = 7

Summary of Statistics:

# observations = 1

Expected Value = 20

Variance = 144

C.V. =06

97th percentile daily values = 48.6683

97th percentile 4 day average = 33.2758

97th percentile 30 day average= 24.1210
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity

Maximum Daily Limit = 1.60883226245855E-02
Average Weekly Limit = 9.8252545713861E-03
Average Monthly Limit = 7.9737131838758E-03

The data are:
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Attachment 5 — Site Visit Memorandum



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office

4949-A Cox Road, Glen Allen, Virginia 23060-6295 804/527-5020
TO: File

FROM: Jaime Bauer, Water Permit Writer

DATE: December 17, 2008

SUBJECT: Site Visit VA0063037 — Huguenot Academy — Blessed Sacrament

Cc: Charlie Stitzer, Water Compliance Inspector

On Tuesday December 17, 2008, | met with Huguenot Academy President, Mr. James Fortune to perform a
site visit at the Blessed Sacrament school located in Powhatan County. The VPDES permit for this facility will
expire on December 25, 2008. The facility maintains a waste stabilization lagoon which receives wastewater
by gravity flow. There are approximately 500 students and staff at the school. The grass around the lagoon
is well maintained. The temporary gate was installed on the fence around the lagoon because the previous
gate was stolen. The lagoon did not appear to be discharging which is consistent with monthly DMRs.

There was no sampling performed or review of onsite records.



Attachment 6 — Ground Water Monitoring Evaluation



Groundwater Monitoring Data Analysis

Background

A ground water monitoring plan for the Blessed Sacrament - Huguenot Academy was approved
December 12, 1995. The plan included the installation of MW-1, MW-2 and MW-3. Review of
the ground water monitoring data in 2003 indicated potential ground water contamination from
stabilization lagoon. The 2003 permit required the facility to submit a corrective action plan for
possible ground water contamination. The CAP proposed installing additional monitoring wells,
conducting a pump test on MW-2, and investigating areas around the outfall for lagoon failure.
The CAP was approved by the Department on September 29, 2004. MW-2 was closed in
November 2004 and MW-4 was installed. Additional monitoring wells (MW-5, MW-6, and MW-7)
were proposed and subsequently installed in response to high E. coli concentrations in MW-4
reported in the ground water monitoring results received December 20, 2006.A revision to the
plan was approved on January 16, 2007 to change the bacteria testing from fecal coliform to E.
coli.

The ground water monitoring currently occurs at six wells (MW-1, MW-3, MW-4, MW-5, MW-6,
and MW-7) for the following parameters: E. coli (formerly fecal coliform was monitored),
chlorides, ammonia, nitrate, total organic carbon (TOC), and total phosphorus. Normality of data
sets reported from 2001 through 2008 were tested using the Kolmorogov-Smirnov Goodness of
Fit Test for Continuous Data (at a 5% Level of Significance).” The Student's T-test was used to
determine whether or not there was a significant difference between the identified up-gradient
and down gradient wells for each parameter where the data was normally distributed. For those
parameters where the data was not normally distributed, a non-parametric test was used to
determine if the non-normal data demonstrated a significant difference in up-gradient and down
gradient data. The normal (t-test) and non-normal test results are below. Well MW-1 is the
background monitoring well.  The data were also reviewed for exceedances of the Ground
Water Standards for the Piedmont and Blue Ridge Providence found in 9 VAC 25-280-50.

Data Evaluation

Summary of Significance Tests

MW3 | MW4 | MW5 | MW6 | MW7
E. coli (fecal coliform X
previously monitored)
pH
Chlorides X X X
Ammonia X
Nitrate
TOC X
Total Phosphorus

“X" signifies a significant difference between the up gradient and down gradient well was
observed.

Results

E. coli (previously monitored as fecal coliform): The analysis indicates that there is significant
increase above background at MW-4. There is no ground water standard for £, coli or fecal
coliform.



PH: The analysis indicates that there is no significant increase over background at any of the
monitoring wells. However, on several occasions the ground water monitoring results were found
to exceed the ground water standard range of 5.5-8.5 S.U. Specifically, results were found
outside the standard range as follows: MW-1: 12 times, MW-3: 5 times, MW-4: 4 times, MW-5:
3 times, and MW-7: 2 times.

Chlorides: The analysis indicates that there is significant increase over background
concentrations at MW-3, MW-5, and MW-7. There is no groundwater standard for chlorides but
there is a Water Quality Criterion of 25 mg/l in the Piedmont Physiographic province. Two data
points at MW-5 exceeded this criterion and three other recorded data points closely approached it
with recorded measurements of 24.9, 24.2, and 24.6.

Ammonia: The analysis indicates that there is significant increase over background at MW-4., In
addition, the ground water standard for ammonia is 0.025 mg/L. The detection limit for ammonia
was reported as 1.0 mg/L. For results reported as “below detection level” compliance with the
ground water standard for ammonia could not be evaluated. However, monitoring demonstrated
exceedance of the standards on several occasions as follows: MW-1: 9 times, MW-3: 7 times,
MW-4 3 times, MW-5: 6 times, MW-6: 1 time, and MW-7: 1 time.

Nitrate: The analysis indicates that there is no significant increase over background at any of the
monitoring wells. The data demonstrates that the ground water standard of 5.0 mg/L for nitrate
was occasionally exceeded as follows: MW-1: 1 time, MW-3: 5 times, and MW-4: 2 times.

TOC: The analysis indicates that there is significant increase over background at MW-4,

Total Phosphorus: The analysis indicates that there is no significant increase over background
at any of the monitoring wells.

Conclusion

In a few incidences, fecal coliform and E. coli measurements were reported higher than <1 n/100
mL. Itis abnormal for ground water to contain either of these parameters in concentrations
greater than <1 n/100 mL. The permittee has indicated that the flush surface mount on MW-1
has begun to fail and that MW-4 has structural damage. E. coli and fecal coliform observations
were inconsistently high, and the consultant for the permittee believes this to be from surface
runoff infiltration during storm events. The consultant is proposing to replace MW-4 because of
the extensive problems. The permittee has been instructed to make the necessary repairs and
replacement to both of these monitoring wells to rectify the problems.

Significant differences in up gradient and down gradient wells for ammonia and TOC were also
observed. A significant difference in wells MW-3, MW-5, and MW-7 from the background well for
chloride was observed. However, as previously noted there is no standard for chloride and only
MW-5 exceeded the Water Quality Criterion of 25 mg/L on two occasions.

As previously noted, on several instances results from the ground water monitoring exceeded the
ground water monitoring standards for the Piedmont and Blue Ridge Providence found in 9 VAC

20-280-50. A corrective action plan is being required as part of the permit to address the ground
water standard exceedances and the significant differences noted above.



Fecal and Ecoli Data - MPN
Ecoli Sampling began in November 2006

WELL1 [WELL3 |WELL4 [WELL5 [WELL6 [WELL7 |
Jan-01 <2 <2l o - -
Mar-01 <2 <2 -
Jun-01 <2 50 =
Oct-01 <2 <2} &
Dec-01 <2 <2 - .
Jun-02 <2 NDR} -
Mar-03 <2 <2| -
Jun-03 <2 2l -
Aug-03 <2 g .
Nov-03 <2 <2} e .
Mar-04 <2 < =
Jun-04 50 <2 -
Nov-04 <2 <2 2k
Jan-05 <2 <2 <2fe
Jun-05 <2 <2 =
Sep-05 <1 <1 NDRE &=
Dec-05 <2 <2 NDR] & =
Mar-06 <1 <1 <1f @ =
May-06 <1 <1 NDRfE
Sep-06 <1 <1 NDRE . = i
Nov-06 1 4 5790, . i
Feb-07 1 <1 <1 1 <1 <1
Jun-07 1 <1 1 1 <1 <1
Sep-07 1730 <1 NDR 1 1 <1
Dec-07 5 NDR NDR <1 NDR <1
Mar-08 <1 <1 NDR <1 <1 <1
Jun-08 13 <1 1200 <1 1 156

NDR: No Data Reported
0. Below Quantification Level




Groundwater Data Analysis for Non-normal Data

[Permit Number VADD63037

Facility Name Huguenot Academy
Parameter FecalEcoli
Monitoring Well #: MW3

Parameter | Fecal/Ecoli
i - Down
Hp Grationt Gradient
Data : :
- __Data
2 2
2 2
2 50
2 2
2 2
2
2 2
2 2
2 4
2 2
2 2
50 2
2 2
2 2
2 2
1 1
2 2
1 1
1 1
1 1
1 4
1 1
1 1
1730 1
5
1 1
13 1
Minimum Minimum
1 1
Maximum Maximum
1730 50

Is there a significant
difference?




Groundwater Data Analysis for Non-normal Data

YES

Parameter | Fecal/Ecoli
L Down
Up Grad;ens. Siadlant
Data
: Data
2 2 Permit Number ~ VADD63037
2 2 Facility Name Huguenot Academy
2 2 Parameter Fecal/Ecoli
2 1 [Monitoring Well #: MW4
2 5790
2 1
2 1
2 1200
2
2
2
50
2
2
2
1
2
1
1
1
1
1
1
1730
5
1
13
Minimum Minimum
1 1
Maximum Maximum
1730 5790
Is there a significant
difference?




Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number VADDB3037

Facility Name ‘Huguenot Academy

Parameter FecabEcoll

Monitoring Well #: MW5

What is the number of observations in the set of background data (n,)? 27

What is the number of observations in the set of monitoring data (n)? 6

Background Monitored Site [Xs-Xp(ave)] [XoXemfave))*

1 2 1 4356.000 0.000
2 2 1 4356.000 0.000
3 2 1 4356.000 0.000
4 2 1 4356.000 0.000
5 2 1 4356.000 0.000
6 2 1 4356.000 0.000
7 2 0 4356.000 0.000
8 2 o] 4356.000 0.000
] 2 o] 4356.000 0.000
10 2 0 4356.000 0.00C
1 2 [} 4356.000 0.000
12 50 4] 324.000 0.000
13 2 ] 4356.000 0.000
14 2 0 4356.000 0.000
15 2 0 4356.000 0.000
16 1 0 4489.000 0.000
17 2 0 4356.000 0.000
18 1 ] 4489.000 0.000
19 1 0 4489.000 0.000
20 1 0 4489.000 0.000
21 1 0 4489.000 0.000
22 1 0 4489.000 0.000
23 1 ] 4489.000 0.000
24 1730 o] 2762244.000 0.000
25 5 V] 3969.000 0.000
26 1 0 4489.000 0.000
27 13 0 3025.000 0.000
28 0 0 0.000 0.000
29 [ ] 0.c00 0.000
30 0 0 0.000 0.000
31 0 0 0.000 0.000
32 1] 0 0.000 0.000
33 [4] 0 0.000 0.000
34 0 ] 0.000 0.000
35 0 0 0.000 0.000
36 0 0 0.000 0.000
37 0 0 0.000 0.000
38 o] 0 0.000 0.000
39 0 0 0.000 0.000
40 0 0 0.000 0.000

Xplave) = 68.000 Xmlave) = 1.000

Te= 1.706 (from lockup table)

Tm= 2.015

8l= 110415.923 = [(Xor-Xe(ave))+(Xez-Xolave)y... o Xo(ave)?(ny-1)

S = 0.000 = [(KorKn(@ve) +(Xp-Xnfave))?.. (Ko Konlave))Jiny-1)

Totar = -1.048 = [Xq(ave)-Xp(ave))sqri(s,ina. + s,2/n,)

W, = 4089 479 =52,

Wy, = 0.000 =52,

Teomp = 1.708 = (Wor Ty + W s T (W, + W)

There is no significant difference between the monitoring data and the
background data or there is a failure of the assumption made for test
validity




Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number VADOB3037

Facility Name HuQu_eno! Academy

Parameter FecaliEcoll

Monitoring Well #: MWe

What is the number of observations in the set of background data (ny)? 27

What is the number of observations in the set of monitering data (n,,)? i

Background Menitored Site XX (ave)]* [Xr-Xn(ave)]”

1 2 1 4356.000 0.000
2 2 1 4356.000 0.000
3 2 1 4356.000 0.000
4 2 1 4356.000 0.000
5 2 1 4356.000 0.000
6 2 0 4356.000 0.000
7 2 ] 4356.000 0.000
8 2 0 4356.000 0.000
9 2 0 4356.000 0.000
10 2 0 4356.000 0.000
11 2 0 4356.000 0.000
12 50 0 324.000 0.000
13 2 0 4356.000 0.000
14 2 [V 4356.000 0.000
15 2 0 4356.000 0.000
16 1 0 4489.000 0.000
17 2 0 4356.000 0.000
18 1 0 4489.000 0.000
19 1 0 4489.000 0.000
20 1 0 4489.000 0.000
21 1 0 4489.000 0.000
22 1 0 4489.000 0.000
23 1 0 4489.000 0.000
24 1730 C 2762244.000 0.000
25 5 0 3969.000 0.00C
26 1 0 4489.000 0.000
27 13 0 3025.000 0.000
28 0 0 0.000 0.000
29 0 0 0.000 0.000
30 0 0 0.000 0.000
31 0 0 0.000 0.000
32 0 0 0.000 0.000
33 3} 0 0.000 0.000
34 0 0 0.000 0.000
35 [} 0 0.000 0.000
36 0] 0 0.000 0.000
37 0 0 0.000 0.000
38 0 0 0.000 0.000
39 0 o 0.000 0.000
40 0 0 0.000 0.000

Xo(ave) = 68.000 Xnlave) = 1.000

Tu= 1.706 (from lookup table)

Tw= 2.132

5 = 110415.923 = [(Xor-Xy(avel)*+(Xox Xu(ave))?... (Xon-Ks(ave) 2Yiny-1)

Si= 0.000 = (Ko1K V) + (KooK (V)2 (KXo ave) 2 1)

G -1.048 = [Xnfave)-Xy(ave)lisqri(s,iin, + s,2in,)

W= 4089479 = sp%/n,

W, = 0.000 = 8N

Teomp = 1.706 = (W Ty + Wi T (W, + W,)

There is no significant difference between the monitoring data and the
background data or there is a failure of the assumption made for test
validity




Groundwater Data Analysis for Non-normal Data

Parameter | Fecal/Ecoli
- s - Down
Wp Gradiont | Gradient

Data =
: Data |
2 1
2 1
2 1
2 1
2 1
2 156
2
2
2
2
2
50
2
2
2
1
2
1
1
1
1
1
1
1730
5
1
13
Minimum Minimum
1 1
Maximum Maximum
1730 156

Is there a significant

difference?

|Permit Number __ VAD0B3037 s
Facility Name ___Huguenot Academy
Parameter - FecallEcoli
Monito'r]nQWell#: Mwe: o




pH - S.U.

WELL 1 |WELL 3 WELL 4|WELL5 [WELL6 [WELL 7
Jan-01 5.00 480 e : '
Mar-01 5.20 6.10
Jun-01 510 6.60
Oct-01 6.10 5.50
Dec-01 510 NDR
Jun-02 4.90 NDR
Mar-03 4.90 5.50
Jun-03 6.50 5.70
Aug-03 4.80 5.50
Nov-03 4.30 5.00
Mar-04 7.20 7.20
Jun-04 6.78 6.96 o
Nov-04 5.75 5.61 563
Jan-05 5.35 5.71 536f
Jun-05 5.35 5.71 5.36f
Sep-05 5.65 5.56 NDRE
Dec-05 6.40 6.59 NDRf =
Mar-06 7.32 6.21 623} . =
May-06 5.85 6.00 NDREC
Sep-06 6.54 6.39 NDRE o2
Nov-06 5.16 6.38 @xa....
Feb-07 4.11 4.25 4.95 4.24 5.68 4.73
Jun-07 5.78 5.29 5.15 5.34 5.86 5.76
Sep-07 6.02 6.23 NDR 6.25 5.85 6.50
Dec-07 6.00 NDR NDR 5.98 NDR 6.51
Mar-08 5.51 5.30 NDR 5.41 5.54 5.26
Jun-08 6.16 6.15 6.17 6.14 6.15 6.14

NDR: No Data Reported

0: Below Quantification Level
NDR = No Data Reported

0 indicates below quantifiable limit




Groundwater Data Analysis for Non-normal Data

Parameter - pH
: Down
Up ‘g;at:“?."t Gradient
- Data
5 4.8 Permit Number . VADOB3037
52 6.1 Facility Name - __Huguenot Academy
5.1 6.6 Parameter S REE -
6.1 5.5 |[Monitoring Well #: MW3
5.1
4.9
49 5.5
6.5 57
4.8 5.5
4.3 5
7.2 v
6.78 6.96
575 5.61
5.35 5.71
5.35 g
5.65 5.56
6.4 6.59
7.32 6.21
5.85 6
6.54 6.39
5.16 6.38
4.1 4.25
578 5.29
6.02 6.23
6
6.51 53
6.16 6.15
Minimum Minimum
4.11 4.25
Maximum Maximum
732 7.2
Is there a significant
difference?
Upper
Lower Range Range
No No




Groundwater Data Analysis for Non-normal Data

Parameter |  pH
: G |  Down
UpCradientl o ient
- Data :
. Data
5 5.63 |Permit Number o ~ VADDB3037
52 5.36 Facility Name _____ Huguenot Academy
51 5.36 Parameter e pH .
6.1 6.23 Monitoring Well #: . Mw4
5.1 6.09
4.9 4.95
4.9 515
6.5 6.17
4.8 6.15
4.3
7.2
6.78
5.75
5.35
5.35
5.65
6.4
7.32
5.85
6.54
5.16
4.11
5.78
6.02
6
5.51
6.16
Minimum Minimum
4.11 4.95
Maximum Maximum
7.32 6.23
Is there a significant
difference?
Upper
Lower Range Range
No No




Groundwater Data Analysis for Non-normal Data

Parameter pH
: . Down
B Bradlent | oradlent
~ Data -
- : _Data _—
5 4.24 |Permit Number ~ VVADOB3037
52 5.34 |Facility Name _ Huguenot Academy
5.1 6.25 I_Parameter - pH.
6.1 5.98 Monitoring Well #: - MW5
5.1 5.41
4.9 6.14
4.9
6.5
4.8
4.3
7.2
6.78
5.75
5.35
5.35
5.65
6.4
7.32
5.85
6.54
5.16
4.11
5.78
6.02
6
5.51
6.16
Minimum Minimum
411 4.24
Maximum Maximum
7.32 6.25
Is there a significant
difference?
Upper
Lower Range Range
No No




Groundwater Data Analysis for Non-normal Data

.'”pH'

Parameter
L Down
Vi g::gi?m Gradient
= Data __
5 5.68 Permit Number VA0063037 .
5.2 5.86 Facility Name Huguenot Academy
5.1 5.85 |Parameter pH .
6.1 5.54 [Monitoring Well #: MWB
5.1 6.15
4.9
4.9
6.5
4.8
4.3
T2
6.78
5.78
5.35
5.35
5.65
6.4
7.32
5.85
6.54
5.16
4.11
5.78
6.02
6
5.51
6.16
Minimum Minimum
4.11 5.54
Maximum Maximum
7.32 6.15
Is there a significant
difference?
Upper
Lower Range Range
No No




Groundwater Data Analysis for Non-normal Data

- Parameter pH
e o Down
UpGradiont | . Hignt
Data e
: : ___Data
5 4.73
5.2 5.76
5.1 6.5
6.1 6.51
5.1 5.26
4.9 6.14
4.9
6.5
4.8
4.3
7.2
6.78
5.75
5.35
5.35
5.65
6.4
7.32
5.85
6.54
5.16
4.11
578
6.02
6
5.51
6.16
Minimum Minimum
4.11 4.73
Maximum Maximum
7.32 6.51
Is there a significant
difference?
Upper
Lower Range Range
No No

Permit Number _ VAD063037
Facility Name Huguenot Academy
|Parameter pH

[Monitoring Well #: MW7




Chlorides - mg/L

WELL1 |WELL3 |WELL4 [WELL5 [WELL6 [WELL7
Jan-01 4 5 e _' <
Mar-01 5 6
Jun-01 3 6
Oct-01 3 4
Dec-01 3| NDR o
Jun-02 4] NDR -
Mar-03 5 8 :
Jun-03 4 10 -
Aug-03 <1.0 11 .
Nov-03 3 1 .
Mar-04 3 11 - o
Jun-04 4 18 -
Nov-04 5 11 01
Jan-05 5 15 0}
Jun-05 5 10 0]
Sep-05 52| 8.8 NDR|
Dec-05 5 9 NDR
Mar-06 4.5 10 <1
May-06 4.6 8.7 NDR
Sep-06 45| 8.86 NDR
Nov-06 3.1 9.9 3.66| -
Feb-07 27| 7.7 0.21 27 7.7 11
Jun-07 3.8 16 <0.1 30 3.6 19
Sep-07 41| 41 NDR 22 8.4 7.2
Dec-07 41| NDR NDR 24.9 NDR NDR
Mar-08 3.7] 96 NDR 24.2 21.9 8.1
Jun-08 33| 133 <0.1 246 13.9 13.6

NDR: No Data Reported
0: Below Quantification Level



Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number

Facility Name

Parameter

Monitoring Well #:

What is the number of cbservations in the set of background data (ng)?
What is the number of observations in the set of monitoring data (n,,)?

Background Monitored Site [Xe-Xylave)]”

1 4 5 0.658
2 5 5 0036
3 3 6 3.280
4 3 4 3.280
5 3 8 3.280
6 4 10 0.658
7 5 1 0.036
8 4 1" 0.658
9 1 11 14.525
10 3 18 3.280
1 3 1 3.280
12 4 15 0.658
13 5 10 0.036
14 5 8.8 0.036
15 5 9 0.036
16 52 10 0.151
17 5 8.7 0.036
18 45 8.86 0.087
19 46 9.9 0.045
20 45 7.7 0.097
21 31 16 2.928
22 27 4.1 492 347
23 3.8 13.3 1.022
24 4.1 956 0.506
25 41 0 0.506
26 37 0 1.235
27 33 0 2.283
28 0 0 0.000
29 0 0 0.000
30 0 0 0.000
31 0 0 0.000
32 0 0 0.000
33 0 0 0.000
34 0 [ 0.000
35 0 0 0.000
36 [} 0 0.000
37 0 0 0.000
38 0 0 0.000
39 0 0 0.000
40 0 0 0.000

Xy(ave) = 4.811 Xn(ave) = 9.665

Tp= 1.706 (from lookup table)

Ta= 1.714

s’ = 20576 = [(Xor-Xo(ave)*+{Xux-Xo(ave)y... Cun-Xe(ave)) Y (ny-1)

Smd = 12.169 = [(Xmy-Xm{@VE)) 4+ (Xenz-Xen(@VENY. . (X=X (@)Y (1)

Totar = 4.309 = [Xn(ave)-Xy(ave))sari(s, /n,, + s,7/ny)

W, = 0.762 = 8,%/n,

Wy = 0.507 = Sping,

Teomp = 1.709196213 = (WysTy + Wie T ) (W, + W,,)

VAQDS3037
Huguenot Academy
Chioride

Mws

27

24

[XeXm(a@ve)]

21.762
13.432
13.432
32.092
2.772
0.112
1.782
1.782
1.782
69.472
1.782
28.462
0.112
0.748
0.442
0.112
0.931
0.648
0.055
3.861
40.132
30.969
13.213
0.004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

There is a significant increase in this parameter




Groundwater Data Analysis for Non-normal Data

Parameter Chloride
. I Down
Up:{[:‘;;at:l.ent - Gradient

Data |

4 0.1

5

3

3 1

3 3.66

4 0.21

5 0.1

4 0.1

1

3

3

4

5

5

5

52

5

4.5

4.6

4.5

31

27

3.8

4.1

4.1

3.7

3.3
Minimum Minimum

1 0.1
Maximum Maximum

27 3.66
Is there a significant

difference?

[Permit Number VAO0B3037 :
Facility Name Huguenot Academy
Parameter - Chlaride i
Monitoring Well #: MW4




Groundwater Data Analysis for Non-normal Data

~ Parameter | Chloride
S Down
g g‘;:‘e':‘_t Gradient
R Data
4 27
5 30
3 22
3 24.9
3 24.2
4 24.6
5
4
1
3
3
4
5
5
5
6.2
5
4.5
4.6
4.5
3.1
27
3.8
4.1
4.1
37
33
Minimum Minimum
1 22
Maximum Maximum
27 30
Is there a significant
difference?

YES

Permit Number VRoG6a0s7.
Facility Name Huguenot Academy

Parameter Chloride

Monitoring Woll #: - MWS :




Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number VADQ083037

Facility Name Huguenot Academy. -

Parameter Chloride

Monitering Well #: MWb o

What is the number of observations in the set of background data (n,)? I

What is the number of observations in the set of monitoring data (n,,)? 5

Background Monitored Site [Xs-Xs(ave)l® [X-Xonfave)]*

1 4 7.7 0.658 11.560
2 5 36 0.036 56.250
3 3 8.4 3.280 7.290
4 3 13.9 3.280 7.840
5 3 21.9 3.280 116.640
6 4 0 0.658 0.000
7 5 0 0.036 0.000
8 4 0 0.658 0.000
9 ;! 0 14.525 0.000
10 3 o 3.280 0.000
11 3 0 3.280 0.c00
12 4 0 0.658 0.000
13 5 0 0.036 0.000
14 5 4] 0.036 0.000
15 5 o 0.036 0.000
16 52 0 0.151 0.000
17 5 [+] 0.036 0.000
18 4.5 1] 0.097 0.000
19 4.6 [ 0.045 0.000
20 4.5 [ 0.097 0.000
21 31 ] 2.928 0.000
22 27 ] 492.347 0.000
23 3.8 0 1.022 0.000
24 41 0 0.506 0.000
25 41 0 0.506 0.000
26 37 0 1.2356 0.000
27 33 0 2.283 0.000
28 4] 0 0.000 0.000
29 0 0 0.000 0.000
30 0 0 0.000 0.000
31 0 0 0.000 0.000
32 0 ] 0.000 0.000
33 o} 0 0.000 0.000
34 0 [+) 0.000 0.000
35 0 o 0.000 0.000
36 0 0 0.000 0.000
37 0 0 0.000 0.000
38 0 0 0.000 0.000
39 0 0 0.000 0.000
40 0 0 0.000 0.000

Xy(ave) = 4811 Xn(ave) = 11.100

Tyw= 1.706 (from lookup table)

TS 2.132

.= 20576 = [(Xer-Xe(ave))+{(Xez-Xs(ave))... (XonXo(ave)) 2 (ny-1)

So = 49.895 = (Ko1K (8VE)) Xz X (BVEN..(K X r(@VE)) Y (1)

Tug™ 1.919 = [Xn(ave)-Xs(ave)/sqri(s,2/n, + s,2/n,)

W= 0.762 =87,

W, = 9.979 = 5,20

Teomp = 2101774944 = (WysT, + Wt TH(W, + W,)

There is no significant difference between the monitoring data and the
background data




Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Leve! of Significance)

Permit Number
Faclility Name
Parameter
Monitoring Well #

What is the number of observations in the set of background data (n)?
What is the number of observations in the set of monitoring data (n,,)?

Backgreund
1 4
2 5
3 3
4 3
5 3
8 4
7 5
8 4
] 1
10 3
11 3
12 4
13 5
14 5
15 5
16 5.2
17 5
18 45
19 46
20 45
1 31
22 27
23 3.8
24 4.1
25 4.1
26 37
27 33
28 0
29 0
30 [}
31 0
3z 0
33 0
34 3}
35 0
36 0
37 0
38 [\
39 [}
40 )]
Kpfave) = 4.811
Te= 1.706
To= 2.132
i 20.576
St = 22,642
Tewar = 3.030
W, = 0.762
Wi, = 4.528
Teamp = 2.07063516

Monitored Site

1

19
T2
136

@
OO0 0000000000000 000000000000O0O0O0OO:,

Xo(ave) = 11.780

(from lookup table)

VAQ083037
Huguenot Academy
Chloride
MW7
27
5
[Xe-Xolave)]” [Xa-Xnmlave)]
0.658 0.608
0.036 52.128
3.280 20,976
3.280 3.312
3.280 13.542
0.658 0.000
0.036 0.000
0.658 0.000
14.525 0.000
3.280 0.000
3.280 0.000
0658 0.000
0.036 0.000
0.036 0.000
0.036 0.co0
0.151 0.000
0.036 0.000
0.097 0.000
0.045 0.000
0.097 0.000
2928 0.000
492.347 0.000
1.022 0.000
0.506 0.000
0.506 0.000
1.235 0.000
2.283 0.00C
0.000 0.000
0.000 0.00C
0.000 0.000
0.000 0.000
0.000 0.000
0.c0C 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

= [(Xar-Xo(ave) +(Xoz-Xp(ave)) . (XonXs(ave))J(n,-1)

= (Wer T + Wt Tl (W, + W)

(XX @VE)+ (XX @Ve)). (KerrXir(aVE)) (1)

[Xn(ave)-Xg(@ave))/sqri(s,2iny, + syny)

shzfn,,

SNy

There is a significant increase in this parameter




Ammonia - mg/L

WELL 1| WELL3| WELL4| WELL5| WELL6] WELL7
Jan-01 0.2 0 L o e
Mar-01 0.4 o
Jun-01 0 0.1
Oct-01 0 o
Dec-01 0 NDRp .
Jun-02 0 NDR] i it = :
Mar-03 1.3 14} .
Jun-03 0 02f o
Aug-03 0.3 02| .
Nov-03 0.4 0.6] o
Mar-04 0 o]
Jun-04 0 ofF =
Nov-04 0.3 0.2 .
Jan-05 0 0 .
Jun-05 0 0 iy
Sep-05 0 0 i
Dec-05 0 0
Mar-06 0.11 0
May-06 0 0
Sep-06 0 0 i
Nov-06 0.14 0 L S o
Feb-07 2.6 0.24 0.21 2.6 0.24 0.12
Jun-07 0 0 0 0.26 0 0
Sep-07 0 0 NDR 0.43 0 0
Dec-07 0 NDR NDR 1.07 NDR 0
Mar-08 0 0 NDR 0.6 0 0
Jun-08 0 0 0 0.38 0 0

NDR: No Data Reported

0: Below Quantification Level




Groundwater Data Analysis for Non-normal Data

Parameter

Ammonia

Permit Number VAD063037
Facility Name ‘Huguenot Academy
Parameter Ammonia
Monitoring Well #: MW3

o Down
Upﬁ;at:'e“‘- Gradient
: . Data

0.2
0.4
0.1
NDR
NDR
1.3 1.4
0.2
0.3 0.2
0.4 0.6
0.3 0.2
0.11
0.14
2.6 0.24
NDR
Minimum Minimum
0.11 0.1
Maximum Maximum
2.6 1.4

Is there a significant
difference?

NO




Groundwater Data Analysis for Non-normal Data

Pérameter' Ammonia
s ~ bown
- ?32‘1:"’“-‘ Gradient
&5 __Data_ _
0.2 0.1 Permit Number VAQ0B3037
0.4 Facility Name - Huguenot Academy
Parameter . ___ Ammonia
1 Monitoring Well #: MwWaE
3.66
0.21
1.3 0.1
0.1
0.3
0.4
0.3
0.11
0.14
2.6
Minimum Minimum
0.11 0.1
Maximum Maximum
26 3.66
Is there a significant
difference?




Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number VAQ063037
Facility Name Hugﬁénoi Academy
Parameter Ammania
Monitoring Well #: MW
What is the number of observations in the set of background data {n,)? 27
What is the number of observations in the set of monitoring data (n,,)? 6 :
Background Monitored Site [Xo-Xo(ave)] [Xr-Xm(ave)]”
1 02 26 0.000 2.924
2 0.4 0.26 0.035 0.397
3 0 0.43 0.045 0.212
4 0 1.07 0.045 0.032
5 0 0.6 0.045 0.084
6 [¢] c.38 0.045 0.260
7 1.3 0 1.182 0.000
8 0 0 0.045 0.000
9 0.3 o 0.008 0.000
10 0.4 0 0.035 0.000
1" 0 ] 0.045 0.000
12 o 0 0.045 0.000
13 0.3 0 0.008 0.000
14 0 0 0.045 0.000
15 0 0 0.045 0.000
16 0 0 0.045 0.000
17 [ ] 0.045 0.000
18 0.11 0 0.011 0.000
19 0 ] 0.045 0.c00
20 0 0 0.045 0.000
21 0.14 0 0.005 0.000
22 26 0 5.698 0.000
23 o] 0 0.045 0.000
24 0 0 0.045 0.000
25 0 ] 0.045 0.000
26 0 0 0.045 0.000
27 0 0 0.045 0.000
28 0 0 0.000 0.000
29 0 0 0.000 0.000
30 o] Q 0.000 0.000
31 0 0 0.000 0.000
32 0 0 0.000 0.000
33 0 e 0.000 0.000
34 0 (] 0.000 0.000
35 ) 0 0.000 0.000
36 0 0 0.000 0.000
37 0 0 0.000 0.000
38 0 0 0.000 0.000
38 0 4] 0.000 0.000
40 0 0 0.000 0.000
Xy (ave) = 0.213 Xn(ave) = 0.890
Te= 1.706 (from lookup table)
Tm= 2.015
= 0.300 = [Xer-Xolave) +(XuxXp(ave))”... Ko -Xo(ave)) ne-1)
Sor = 0.782 = [(Kr-Kn(@VE)Y HX g X @VE).. Xy Xn{ave)) Y1)
T 1.800 = [Xn(ave)-Xofave)/sart(s, ny, + s,%ny)
W, = 0.011 = 5,7/n,
W, = 0.130 = 8, 2Npy
Teomp = 1.99073019 = (WysTy + WosTII(W, + W)

There is no significant difference between the monitoring data and the
background data




Groundwater Data Analysis for Non-normal Data

Parameter | Ammonia
Down
Upg;atgient Gradient
0 Data
0.2 0.24 Permit Number - VA0063037
0.4 Facility Name ; _____Huguenot Academy
Parameter . T
Monitoring Well #: - MW6
1.3
0.3
0.4
0.3
0.11
0.14
26
Minimum Minimum
0.11 0.24
Maximum Maximum
2.6 0.24
Is there a significant
difference?




Groundwater Data Analysis for Non-normal Data

Permit Number VAQ063037

Facility Name Huguenot Academy
Parameter Ammonia
Monitoring Well #: MW7

Parameter Ammonia
s Down
R %’;"‘tg“".“ Gradient
Data
0.2 0.12
0.4
0.1
1.3
0.3
0.4
0.3
0.11
0.14
2.6
Minimum Minimum
0.1 0.1
Maximum Maximum
2.6 0.12

Is there a significant
difference?




Nitrate - mg/L

WELL1 |WELL3 |[WELL4 [WELL5 [WELL6 [WELL7
Jan-01 23] 0.9 L e
Mar-01 28 09
Jun-01 270 1.9
Oct-01 25 14
Dec-01 2.7 NDR
Jun-02 2.4 NDR
Mar-03 3.5 1.8
Jun-03 2.2 1.7
Aug-03 0 1.5
Nov-03 14 27
Mar-04 24| 1.8
Jun-04 26 13
Nov-04 31 1.3
Jan-05 2.4 1.2
Jun-05 3.4 1.2
Sep-05 3.8 0.9
Dec-05 36/ 1.1
Mar-06 3.31 1.28 :
May-06 3.24] 113 -
Sep-06 27| 1.02
Nov-06 1.32]  1.81 448 @ e
Feb-07 10.3] 179 4.28 10.3 1.79 2.38
Jun-07 2.34] 174 3.35 6.52 0.2 1.32
Sep-07 3.02] 105 NDR 3.6 1.16 3.13
Dec-07 2.87| NDR NDR 2.01 NDR NDR
Mar-08 2.58] 1.36 NDR 1.42 3.27 3.06
Jun-08 1.5 1.9 5.8 2.4 21 2.4

NDR: No Data Reported
0: Below Quantification Level



Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number
Facility Name
Parameter

Monitoring Well #:

What is the number of cbservations in the set of background data (n,)?
What is the number of ocbservations in the set of menitering data (n,)?

I N N

-
o

12

Xylave) =

Teomp =

Background

23
28
2.7
25
27
2.4
35
22
0.1
1.4
2.4
286
31
2.4
3.4
38
3.6
3.31
3.24
27
1.32
10.3
2.34
3.02
287
2.58

-
2}

000000000000 O]

2.855

1.706
1.714

2.842
0.359

-4.066

0.105
0.015

1.706995135

Menitered Site

Xa(ave) = 1445

0.9
0.9
19
1.4
o
0
18
1.7
1.5
27
18
13
13
12
1:2
0.9
1.1
1.28
1.13
1.02
1.81
1.79
1.74
1.05

1.36

coocooocoooco00og

(from lockup table)

VAQ083037

Huguenot Academy

Nitrate
MW3

27

24

[Xy-Xo(ave)]

[Xm-Xm(ave)?_

0.308
0.003
0.024
0.126
0.024
0.207
0.416
0.429
7.589
2.116
0.207
0.085
0.060
0.207
0.297
0.893
0.555
0.207
0.148
0.024
2.356
55.431
0.265
0.027
0.000
0.076
1.836
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.297
0.297
0.207
0.002
2.088
2.088
0.126
0.065
0.003
1.575
0.126
0.021
0.021
0.060
0.060
0.297
0.119
0.027
0.099
0.181
0.133
0.119
0.087
0.156
€.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

= [(Xor-Xalave) +(Xez-Xy(ave))” .. (Xon-Xo(ave))Jny-1)

= [yt Kom(@ve)) + (X X(@ve). (Ko Xnfave)) Y (1)

= [Xm(ave)AX,,(ave)]ﬁsqn(smzmm + shzfnb)

= s,7%In,
- 2
= sy,

= (WirTp + Wk Tl (W + W)

There is no significant difference between the monitoring data and the
background data or there is a failure of the assumption made for test
validity




Groundwater Data Analysis for Non-normal Data

Parameter Nitrate
' Down
Flp_fgzcaii_ent | Gradient
: ; __Data
2.3 6.2 Permit Numbher VAD063037
2.8 59 Facility Name Huguenot Academy
27 54 Parameter Nitrate =
2.5 Monitoring Well #: Mws. -
2.7
2.4 6.23
3.5
2.2
0.1 4.48
1.4 4.28
2.4 3.35
2.6
3.1
2.4
3.4 5.8
3.8
3.6
3.31
3.24
2.7
1.32
10.3
2.34
3.02
2.87
2.58
1.5
Minimum Minimum
0.1 3.35
Maximum Maximum
10.3 6.23
Is there a significant
difference?




Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Nurmber ‘VA0D83037

Facility Name .Huguenoi Academy

Parameter ‘Nitrate e

Monitering Well #: ‘MW5

What is the number of cbservations in the set of background data (n,)? 27

What is the number of cbservations in the set of monitoring data (n,,}? B

Background Monitored Site [Xe-Xy(ave)]” KX m{ave)]

1 23 10.3 0.308 35.106
2 2.8 6.52 0.003 4.601
3 2.7 3.6 0.024 0.601
4 25 2.01 0.126 5.593
5 2.7 1.42 0.024 8.732
6 2.4 2.4 0.207 3.801
7 3.5 0 0.416 0.000
8 22 0 0.429 0.000
9 01 0 7.589 0.000
10 14 0 2.116 0.000
1" 2.4 0 0.207 0.000
12 26 0 0.065 0.000
13 3.1 0 0.060 0.000
14 24 0 0.207 0.000
15 3.4 0 0.297 0.000
16 3.8 o] 0.893 0.000
17 36 0 0.555 0.000
18 3.31 0 0.207 0.000
19 3.24 ] 0.148 0.000
20 27 0 0.024 0.000
21 132 0 2.356 0.000
22 10.3 /] 55.431 0.000
23 2.34 0 0.265 0.000
24 3.02 0 0.027 0.000
25 287 0 0.000 0.000
26 2.58 o 0.078 0.000
27 15 0 1.836 0.000
28 0 0 0.000 0.000
29 0 0 0.000 0.000
30 0 0 0.000 0.000
31 0 0 0.000 0.000
32 0 0 0.000 0.000
a3 o] 0 0.000 0.000
34 0 4] 0.000 0.000
35 0 o 0.000 0.000
36 o 0 0.000 0.000
37 ] Q 0.000 0.000
38 0 0 0.000 0.000
3g 0 V] 0.000 0.000
40 o 0 0.000 0.000

Xp(ave) = 2.855 Xnlave) = 4.375

Te= 1.706 (from lookup table)

Tm = 2015

5" = 2.842 = [(Xor-Xe(ave))+ (Xep-Xs(ave)).. (Xer-Xe(ave)) Y (ne-1)

Sn’= 11.707 = [(Xo1 X (2VE)) + Koy Xin(@V8)) (Ko Kim(@vE)) Y (1)

Tiw= 1.060 = [Xn{ave)-Xo(ave))sar(s,2in, + s;2/ny)

W, = 0.105 =5,%n,

W, = 1.951 = 5,7y,

Teomp = 1.999182328 = (Wy*T, + W, wT (W, + W,,)

There is no significant difference between the monitoring data and the
background data




Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number VADOSS_O!S?I.
Facility Name Huguenot Academy
Parameter Nitrate '
Monitoring Well #: MWE
What is the number of observations in the set of background data (n,)? 27
What is the number of observations in the set of monitoring data (n,.)? 51
Background Monitored Site [Xp-Xy(ave)) [XorXm(ave)]”
1 23 1.79 0.308 0.007
2 28 0.2 0.003 2.262
3 2.7 1.18 0.024 0.296
4 25 0 0.126 2.904
5 27 3.27 0.024 2.452
8 2.4 21 0.207 0.000
7 35 0 0.416 0.000
8 22 0 0.429 0.000
9 0.1 0 7.589 0.000
10 14 0 2.116 0.000
11 24 0 0.207 0.000
12 26 0 0.065 C.o0C
13 31 0 0.060 0.000
14 24 0 0.207 0.000
15 34 0 0.297 0.000
16 3.8 0 0.893 0.000
17 36 0 0.555 0.000
18 3.3 0 0.207 0.000
19 324 0 0.148 0.000
20 2.7 0 0.024 0.000
21 1.32 0 2.356 0.000
22 10.3 0 55.431 0.000
23 2.34 0 0.265 0.000
24 3.02 ] 0.027 0.000
25 2.87 0 0.000 ©.000
26 2.58 0 0.076 0.000
27 1.5 0 1.836 0.000
28 0 0 0.000 0.000
29 0 0 0.000 0.000
30 0 0 0.000 0.000
31 0 V] 0.000 0.000
32 Q ] 0.000 0.000
33 0 0 0.000 0.000
34 0 0 0.000 0.000
35 0 0 0.000 0.000
36 0 0 0.000 0.000
37 0 0 0.000 0.000
38 0 e 0.000 0.000
39 0 [ 0.000 0.000
40 0 o 0.000 0.000
Xy{ave) = 2.855 Xn(ave) = 1.704
Te= 1.706 (from lookup table)
T = 2132
So = 2.842 = [(Kor-Xoave))*+(Xoz-Xy(ave))?... (Yoo Xs(ave))V(ny-1)
So = 1.980 = (KXo @ve)) (K X (V)% (KooK ave)) Y1)
Toa = -1.625 = [Kn{ave)-Xo(ave)lsari(s,2in, + s, 7n,)
W= 0.105 =s,%n,
W, = 0.396 = 5.7,
Teomp = 2.042552096 = (WyT, + W, T, )/(W, + W)

There is no significant difference between the monitoring data and the
background data or there is a failure of the assumption made for test
validity




Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number VADDBI037

Facility Name Huguenot Academy

Parameter Nitrate .

Monitoring Well #: MW7

What is the number of observations in the set of background data (n,)? v

What is the number of observaticns in the set of monitoring data (n.)? 4

Background Monitored Site [Xu-Xy(ave)] [Km-Xm(ave)]®

1 23 2.38 0.308 0.009
2 28 1.32 0.003 1.328
3 27 313 0.024 0.432
4 25 o] 0.126 6.113
5 27 3.06 0.024 €.000
6 24 v] 0.207 0.000
7 35 0 0.4186 0.000
8 22 0 0.429 0.000
9 0.1 0 7.588 0.000
10 1.4 V] 2.116 0.000
1 2.4 0 0.207 0.000
12 26 0 0.065 €.000
13 31 "] 0.060 0.000
14 2.4 o 0.207 0.000
15 3.4 0 0.297 0.000
16 38 0 0.893 0.000
17 36 o 0.555 0.000
18 331 o 0.207 0.000
19 3.24 o 0.148 0.0C0
20 2.7 0 0.024 0.000
21 1.32 s} 2.356 0.000
22 10.3 0 55.431 0.000
23 234 0 0.265 0.000
24 3.02 [} 0.027 0.000
25 2.87 0 0.000 0.000
26 2.58 0 0.076 0.000
27 1.5 "] 1.836 0.000
28 0 o} ©.000 0.000
29 o 0 ©.000 0.000
30 o 0 0.000 0.000
31 0 o} 0.000 0.000
32 o 0 0.000 0.000
a3 0 V] 0.000 0.000
34 0 0 0.000 0.000
35 0 0 0.000 0.000
36 0 o 0.c00 0.000
37 0 0 0.000 0.000
38 0 0 0.000 0.000
39 0 o 0.000 0.000
40 0 0 0.000 0.000

Xy(ave) = 2.855 Xm(ave) = 2.473

Te= 1.706 (from lookup table)

T = 2.353

S = 2842 = [Xor-Xo{ave))*+Xer Xa(ave)) ... Xer-Xe(ave) Y(ny-1)

Su' = 2627 = (K Xn{ave))+ (Ka-Xn(@ve))’.. (Koo X ave)) Yo, 1)

Tatar = -0.438 = [Xn(ave)-Xy(ave)sart(s,2in, + s.2/ny)

W= 0.105 = 8,70n,

W, = 0.657 = 8, 2in,,

Teop ™ 2.263636393 = (WysT, + Wos T /(W + W)

There is no significant difference between the monitoring data and the
background data or there is a failure of the assumption made for test
validity




TOC - mg/L

WELL1 |[WELL3 |WELL4 |WELL5 [WELL6 [WELL7
Jan-01 2 70 e :
Mar-01 13 6
Jun-01 2 3
Oct-01 7 12
Dec-01 6 NDR|
Jun-02 8 NDR|
Mar-03 3 31
Jun-03 3 2
Aug-03 2.9 0
Nov-03 2 Bl
Mar-04 0 of
Jun-04 0 o]
Nov-04 3.6 1.7 250
Jan-05 52 2.6 19}
Jun-05 1.1 0 026
Sep-05 0 0 NDRE
Dec-05 3.1 1.3 NDR
Mar-06 0 0 <1}
May-06 0 0 NDRE,
Sep-06 1.25 1.72 NDRE.
Nov-06 1.4 0 H
Feb-07 15 1 3
Jun-07 1.6 0 3.9
Sep-07 1.2 1.2 NDR
Dec-07 2.8 NDR
Mar-08 1.4 0 NDR
Jun-08 1.6 0 13.6

NDR: No Data Reported
0: Below Quantification Level




Groundwater Data Analysis for Non-normal Data

Parameter TOC
< Down
p %;at:'en.t - Gradient
: o Data
2 7
13 6
2 3
7 12
6 NDR
8 NDR
3 3
3 2
29
2 3.7
3.6 1.7
52 2.6
1.1
3.1 1.3
1.25 1.72
1.4
1.5 1
16
1.2 1.2
2.8
14
1.6
Minimum Minimum
1.1 1
Maximum Maximum
13 12
Is there a significant
difference?

Permit Number VADO63037
Facility Name Huguenot Academ
Parameter . el :
Monitoring Well #: ~ MW3




Groundwater Data Analysis for Non-normal Data

Parameter

o0

o - Down
Up;%ﬁ‘:&“t Gradient
- Data
2 25 Permit Number VADDB3037
13 1.9 Facility Name Huguenot Academy
2 0.26 Parameter i TOC L :
7 Monitoring Well #: MWE4
6
8
3
3
2.9 15
2 3
3.9
36
5.2
14 13.6
34
1.25
1.4
1.5
16
1.2
2.8
1.4
1.6
Minimum Minimum
1.1 0.26
Maximum Maximum
13 15

Is there a significant
difference?

:1-\::(;55””




Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number VADD83037 .

Facility Name Huguenct Academy

Parameter TG0 = .

Monitoring Well #: MW5

What is the number of observations in the set of background data (n,)? 2?

What is the number of observations in the set of menitoring data (n,,)? 6

Background Monitored Site [Xs-Xy(ave)] [X-Xm{ave)]

1 2 1.5 0.585 0.001
2 13 1.3 104.759 0.031
3 2 1.06 0.585 0.174
4 7 24 17.937 0.853
5 6 1.3 10.466 0.031
6 8 1.3 27.407 0.031
7 3 0 0.055 0.000
8 3 0 0.055 0.000
L] 29 0 0.018 0.000
10 2 0 0.585 0.000
1 0 0 7.644 0.000
12 0 0 7.644 0.000
13 36 0 0.698 0.000
14 5.2 o 5.930 0.000
15 13 0 2772 0.000
16 0 0 7.644 0.000
17 31 c 0.112 0.000
18 0 [ 7.644 0.000
19 0 0 7.644 0.000
20 1.25 0 2.295 C.000
21 1.4 0 1.863 0.000
22 1.5 0 1.600 0.000
23 16 0 1.357 0.000
24 1.2 0 2.449 0.000
25 28 0 0.001 0.000
26 1.4 o] 1.863 0.000
27 16 [») 1.357 0.000
28 0 [+] 0.000 0.000
29 0 0 0.000 0.000
30 0 0 0.000 0.000
31 0 0 0.000 0.00C
32 0 0 0.000 0.000
33 0 0 0.000 0.000
34 0 0 0.000 0.000
35 0 0 0.000 0.000
36 0 0 0.000 0.000
37 0 o} 0.000 0.000
38 o 0 0.000 0.000
39 0 0 0.000 0.000
40 0 o 0.000 0.000

Xy(ave) = 2.765 Xn(ave)= 1477

Tp= 1.706 (from lookup table)

Tm = 2.015

8" = 8.576 = [(KerXo(ave)) +{(Xuz-Xu(ave))”... Ker-Xsfave)) V(ng-1)

8= 0.224 = [(Kmt-Xen(AVEN (X g X p(@VE))2.. (K- Kim(@VEN Y (1)

Towar = -2.162 = [X (ave)-Xg(ave))/sqri(s,2in,, + s./ny)

W= 0.318 = 5,7,

W, = 0.037 =5,/

Teomp = 1.738508724 = (WysTy + W, *T, (W, + W,,)

There is no significant difference between the monitoring data and the
background data or there is a failure of the assumption made for test

validity




Groundwater Data Analysis for Non-normal Data

Parameter

. ToC

'Up Gradient
' . Data

Down
Gradient
- Data

N =

1.25
1.4
1.5
1.6
1.2
2.8
1.4
1.6

1

12

Minimum
1

Minimum
1

Maximum
13

Maximum
1.2

Is there a significant
difference?

Permit Number VAO0DB3037
Facility Name Huguenot Academy
Parameter = . Rele o
[Monitoring Well #: - MW6




Groundwater Data Analysis for Non-normal Data

Parameter TOC
‘. Down
o g’:tg‘e“t Gradient
; Data
2 17
13
2 1.9
7
6
8
3
3
29
2
36
52
1.1
3.1
1.25
14
1.5
1.6
1.2
2.8
1.4
1.6
Minimum Minimum
1.1 1.7
Maximum Maximum
13 1.9
Is there a significant
difference?

[Formit Number VAD063037_

Facility Name ___Huguenot Academy
Parameter e -
Monitoring Well #: MW7 e




Total Phosphorus - mg/L

WELL 1| WELL3| WELL4] WELL5] WELL6] WELL7
Jan-01 0.09 0.09] = ; ;
Mar-01 0.67 1.55
Jun-01 0.37 0.48
Oct-01 24.16 1.79
Dec-01 0.58 1.79
Jun-02 2.25 NDR
Mar-03 3.24 2.15
Jun-03 0 0.45f
Aug-03 0.53 273}
Nov-03 0.89 058
Mar-04 1.27 063
Jun-04 0.49 1.32 o
Nov-04 0.43 0.68 0.27}
Jan-05 0.74 0.82 4.05|
Jun-05 0.14 0.83 190
Sep-05 0.46 0.44 NDR|
Dec-05 0.44 0.18 NDR
Mar-06 0.06 0.08 0.51]
May-06 0.07 0.33 NDR
Sep-06 0.36 0.46 NDR
Nov-06 <0.05 0.07 047, .
Feb-07 0.89 0.52 0.84 0.89 0.52 1.61
Jun-07 0.34 0.31 <0.05 0.18 0.46 8.05
Sep-07 0.09 0.09 NDR 0.15 <0.05 0.14
Dec-07 0.51 NDR NDR 0.14 NDR 7.44
Mar-08 0.42 0.36 NDR 0.14 0.18 0.18
Jun-08 0.57 0.78 11.8 0.09 0.63 0.18

NDR: No Data Reported

0: Below Quantification Level




Groundwater Data Analysis for Non-normal Data

Parameter ptal Phosphor
i Down
UpGradient i cediont
Data -
ol Data
0.09 0.09 Permit Number VAQ0B3037
0.67 1.55 Facility Name Huguenot Academy
0.37 0.48 Parameter : Total Phosphorus
24.16 1.79 Moni_toring_We!l # 3_MW§ L e
0.58 1.79
2.25
3.24 2.15
0.45
0.53 2.73
0.89 0.58
1.27 0.63
0.49 1.32
0.43 0.68
0.74 0.82
0.14 0.83
0.46 0.44
0.44 0.18
0.06 0.08
0.07 0.33
0.36 0.46
<0.05 0.07
0.89 0.52
0.34 0.31
0.09 0.09
0.51
0.42 0.36
0.57 0.78
Minimum Minimum
0.06 0.07
Maximum Maximum
24.16 273
Is there a significant
difference?




Groundwater Data Analysis for Non-normal Data

Parameter ptal Phosphor
. L - Down
Vo Qrdient| e
Data o
S __ Data
0.09 0.27 Permit Number VAQ063037
0.67 4.05 Facility Name _Huguenot Academy
0.37 1.9 Parameter __Total Phosphorus
24.16 NDR Monitoring Well #: MwWet
0.58 NDR
2.25 0.51
3.24 NDR
NDR
0.53 0.47
0.89 0.84
1.27 <0.05
0.49 NDR
0.43 NDR
0.74 NDR
0.14 11.8
0.46
0.44
0.06
0.07
0.36
<0.05
0.89
0.34
0.09
0.51
0.42
0.57
Minimum Minimum
0.06 0.27
Maximum Maximum
2416 11.8
Is there a significant
difference?




Groundwater Data Analysis for Non-normal Data

Parameter btal Phosphor
el Down
Upiaient | i
. Data
0.09 0.89 Permit Number . VADOB3D3T
0.67 0.18 Facility Name _ Huguenot Academy
0.37 0.15 Parameter ’ __ Total Phosphorus
24.16 0.14 Monitoring Well #: Mg o
0.58 0.14
2.25 0.09
3.24
0.53
0.89
1.27
0.49
0.43
0.74
0.14
0.46
0.44
0.06
0.07
0.36
<0.05
0.89
0.34
0.09
0.51
0.42
0.57
Minimum Minimum
0.06 0.09
Maximum Maximum
24.16 0.89
Is there a significant
difference?




Cachran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number VAROB3037 :

Facility Name Huguerot Academy
Parameter Totat Phosphorus
Monitering Well #: MWE .

What is the number of observaticns in the set of background data (n,)?

What is the number of cbservations in the set of menitoring data (n,,)?

Background Monitored Site [Xe-Xs(ave)]” [Xo-Xn(ave)]
1 0.09 0.52 1.942 0.026
2 067 0.46 0.662 0.010
3 0.37 0 1.240 0.128
4 2416 0 514.214 0.128
5 0.58 0.18 0.817 0.032
8 2.25 063 0.587 0.000
7 3.24 0 3.085 0.000
8 0 0 2.201 0.000
9 0.53 0 0.910 0.000
10 0.89 [ 0.352 0.000
1 1.27 0 0.045 0.000
12 0.49 0 0.987 0.000
13 0.43 0 1.110 0.000
14 0.74 0 0.553 0.000
15 0.14 0 1.806 0.000
18 0.46 0 1.048 0.000
17 0.44 0 1.089 0.000
18 0.06 o 2.027 0.000
19 0.07 0 1.999 0.000
20 0.36 0 1.263 0.000
21 0 0 2.201 0.000
22 0.89 0 0.352 0.000
23 0.34 0 1.308 0.000
24 0.09 0 1.942 0.000
25 0.51 0 0.948 0.000
26 0.42 0 1.131 0.000
27 0.57 0 0.835 0.000
28 0 0 0.000 0.000
29 0 0 0.000 0.000
30 ] 0 0.000 0.000
31 ] 0 0.000 0.000
32 0 0 0.000 0.000
33 0 0 0.000 0.000
34 0 0 0.000 0.000
35 0 0 0.000 0.000
36 0 0 0.000 0.000
37 0 0 0.000 0.000
38 0 0 0.000 0.000
39 0 0 0.000 0.000
40 0 0 0.000 0.000
Xy(ave) = 1.484 Xn(ave) = 0.358
Tp= 1.706 (from lockup table)
T = 2,132
sy = 21.025 = [(Xer-Xelave)) +(Xex-Xo(ave))... (XorXo(ave)) Y (ny-1)
5.2 = 0.081 = (KK @VE) (KK (@VEY)° . (K Xom(@ve)) (1)
Toar = -1.263 = [Xn(ave)-Xg(ave)lsari(s,2in, + s,2iny)
W, = 0779 = 8%,
W, = 0016 = 8,2
Teomp = 1.714699015 = (WosT, + W +T J(W, + W,,)

There is no significant difference between the monitoring data and the
background data or there is a failure of the assumption made for test
validity




Cochran's Approximation to the Behrens-Fisher Student's t-Test (at a 5% Level of Significance)

Permit Number _\.'A{)_l]_ﬁ;i!b_&? W

Facility Name Huguenot Academy

Parameter Total Phosphon’is :

Monitering Well #: MWE . .

What is the number of observations in the set of background data (n,)? 27

What is the number of observations in the set of monitering data (n,,)? 8

Background Monitored Site [Xp-Xp(ave)] XX r(ave))”
+ 1 0.08 1.61 1.942 1.751

2 0.67 8.05 0.662 26.180
3 0.37 0.14 1.240 7.803
4 2416 7.44 514.214 20.310
5 0.58 0.18 0.817 7.581
6 225 0.18 0.587 7.581
7 3.24 c 3.085 0.000
8 4] [ 2.201 0.000
9 0.53 ¥ 0.910 0.000
10 0.89 c 0.352 0.000
11 1.27 [ 0.046 0.000
12 0.49 0 0.987 0.000
13 0.43 c 1.110 0.000
14 0.74 [} 0.553 0.000
15 0.14 0 1.806 0.c00
16 0.46 o 1.048 0.000
17 0.44 0 1.089 0.000
18 0.06 0 2.027 0.000
19 0.07 ] 1.999 0.000
20 0.36 c 1.263 0.000
21 0 0 2.201 0.c00
22 0.89 0 0.352 0.000
23 0.34 [y 1.308 0.000
24 0.09 o 1.942 0.000
25 0.51 0 0.948 0.c00
26 0.42 0 1.131 0.000
27 0.57 Y 0.835 0.000
28 0 0 0.000 0.000
29 0 0 0.000 0.000
30 0 0 0.000 0.000
31 0 ¥ 0.000 0.000
32 0 0 0.000 0.000
33 0 Y 0.000 0.000
34 0 0 0.000 0.000
35 0 0 0.000 0.000
36 0 [V 0.000 0.000
37 0 0 0.000 0.000
38 0 0 0.000 0.000
39 0 0 0.000 0.000
40 0 Y 0.000 0.000

Xp(ave) = 1.484 X (ave)= 2933

Ty= 1.7086 (from lockup table)

Tm= 2.015

g0 = 21.025 = [(Xpr-Xolave)) +(XorXo(ave)). . (Xon-Xo(ave))2Y(ny-1)

st= 14.241 = [(Kent-Xen(AVE)Y) (X g Xy (AVEN2. . (XX m(@VEN W (Np-1)

Tewr = 0.816 = [Xq(ave)-Xy(ave))/sari(s,2/n,, + s,3/n,)

W= 0779 = 5,2,

W, = 2.374 = siiny,

Teomp = 1.938666249 = (WyaTy + W+ T (W, + W)

There is no significant difference between the monitoring data and the
background data




COMMONWEALTH of VIRGINIA
Peter W. Schmidt DEPARTMENT OF ENVIRONMENTAL QUALITY Gerard Seeley, Jr.

Director Piedmont Regional Office Regional Director
Post Office Box 6030
Glen Allen, Virginia 23058
(804) 527-5020

December 12, 1995

Huguenot Academy

2501 Academy Road

Powhatan, VA 23139

ATTN: Don W. Deaton, Headmaster

Re:  Groundwater Monitoring Plan, Huguenot Academy, Powhatan County
Dear Mr. Deaton:

Our staff has reviewed the referenced groundwater monitoring plan and the plan is approvable.
However, the agency’s groundwater monitoring procedures are under review.

Should you desire, you may delay implementation of groundwater monitoring until a final
decision is reached regarding a revision of groundwater monitoring procedures.

Please call Kyle Winter at 527-5048 if you have any questions.

Sincerely,

W
J. R. Bell Jr.
Water Permit Manager
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
PIEDMONT REGIONAL OFFICE

L. Preston Bryan[' Jr. 4949-A Cox Road, Glen Allen, Virginia 23060 David K. Pavlor
Secretary of Natural Resources (804) 527-5020 Fax (804) 527-5106 Director

www.deq.virginia.gov %
Gerard Seeley, Jr.
Regional Director

JAN 16 2007

Mr. James Fortune

Blessed Sacrament- Huguenot Academy
PO Box 519

Powhatan, VA 23139

RE: Blessed Sacrament- Huguenot Academy Lagoon Groundwater Monitoring, VAOO63037
Dear Mr. Houghton:

The Department of Environmental Quality staff received a request from Tom Houghton of Swift Creek
Environmental Inc. to modify the current groundwater monitoring plan by replacing fecal coliform testing
requirements with E.coli testing requirements. As the permit requires E.coli sampling should chlorine
disinfection not be available, this change makes lagoon discharge and groundwater monitoring
requirements the same. Additionally, the contract laboratory is certified for E.coli testing (but not for fecal
coliform testing); approval of this request allows the permittee to continue with the preferred contract
laboratory.

The DEQ hereby approves the requested bacteria sampling requirement change and amends the
groundwater monitoring plan, previously approved on December 12, 1005, accordingly. No further permit
action is required with respect to this modification.

If you have any questions, please contact Gina Kelly at 804/527-5048 or vial email at
vekelly@deq.virginia.gov.

Water Permits Manager

Cec: Tom Houghton
file
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Kelly,Virginia

From: Kelly,Virginia

Sent:  Tuesday, January 09, 2007 2:14 PM
To: ‘Swiftcreekinc @ aol.com'

Subject: RE: Blessed Sacrament Hug. GW CAP

I'm putting a letter approving the GW plan change (fecal to & coli sampling) and a copy of the CAP approval in the
mail this afternoon. Let me know if you don't get it.

From: Swiftcreekinc@aol.com [mailto: Swiftcreekinc@aol.com]
Sent: Tuesday, January 09, 2007 7:29 AM

To: Kelly,Virginia

Subject: Re: Blessed Sacrament Hug. GW CAP

Yes Gina | believe proceeding with the CAP would help us. | did not know the CAP was approved. Could you please
resend the approval letter. | will need something for Blessed to initiate the project. Secondly, | would like to perform E-
coli testing if that is possible instead of fecal. Can this letter serve as the request. The only reason why, is that the lab
we are using Air, Water, Soil Labs is approved for e-coli and not fecal. It would make it easier unless you want us to
switch labs. Your thoughts?

Thanks,

Tom Houghton
Swift Creek Environmental, Inc.

1/9/2007



GROUNDWATER MONITORING PLAN
HUGUENOT ACADEMY SEWAGE LAGOON

POWHATAN COUNTY, VIRGINIA

Plan Submitted Pursuant to
Condition of VPDES Permit No. VA0063037

November 1994

Plan Submitted by: "z
}Q'-"l-' No. 13067
Gene W. Hatcher, P.E. § .4 4
‘a?;w~ o KO tf{?‘f
A 0naL
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1.0 INTRODUCTION

Huguenot Academy operates a sewage treatment lagoon for onsite sewage treatment of
the school. The specifications outlined herein describe the groundwater well placement,
construction and sampling plan for this facility pursuant to conditions set forth in VPDES Permit
No. VA0063037.

The sewage treatment lagoon is located behind Huguenot Academy located on State Route
603 (see enclosed Vicinity Map). The treatment facilities consist of a stabilization lagoon. This
facility has not discharged in the past 10 years.

2.0 MONITORING WELL PLACEMENT, CONSTRUCTION AND REQUIRED
SUBMITTALS

2.1 PLACEMENT

The monitoring network for the Huguenot Academy Lagoon will consist of three
monitoring wells: one upgradient well, and two down gradient wells shown as MW-1, MW-2,
and MW-3, respectively. The proposed location of these three wells is shown on the enclosed
sketch.

2.2 CONSTRUCTION AND DRILLING LOGS

Three monitoring wells are to be drilled in compliance with the following specifications.

224 NEW WELL CONSTRUCTION

Monitoring wells MW-1,MW-2, and MW-3 are to be constructed in compliance
with all applicable standards of the Virginia Department of Health and the
Department of Environmental Quality. The execution of the work shall be by
competent workmen and performed under the direct supervision of an experienced
well driller. Casing pipe and well screens shall be the same material throughout
the well. The well shall be drilled straight, plumb, and circular from top to
bottom. A cross section of a typical well is included as Detail A.
A. Logs of Wells:

I During the drilling of wells, an accurate log shall be maintained. Rock
and soil samples shall be taken each ten (10) feet using standard core
drilling methods. The Contractor shall prepare a graphic boring log
showing the depths of each type of soil encountered. A copy of the
drawing shall be submitted to the Engineer.
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2. Driller’s Log:

During the drilling of the well, the Contractor shall prepare and keep a
complete log setting forth the following:

a) The referenced point for all depth measurements.

b) The depth at which each change of formation occurs.

c) The depth at which the first water was encountered.

d) The location and thickness of the aquifer.

e) The identification of the material of which the aquifer is composed.

f) The depth interval from which each water and formation sample was
taken.

g) The depth at which the bore-hole diameter changes.

h) The depth to the static water level (SWL) and observable changes in
SWL with well depth.

i) Total depth of completed well.

j) The depth of the surface or sanitary seal, if applicable.

k) The nominal hole diameter of the well bore above and below the
casing seal.

1) The quantity of cement installed for the seal, if applicable.

m) The depth and description of the well casing.

n) Data regarding well-screen type, size, and placement in the well
bore.

0) The sealing off of water-bearing strata, if any, and the exact location
thereof.

p) Any and all other pertinent information required by the well
specifications.

Abandonment of Wells:

In the possibility that the well is abandoned because of loss of tools or any other
cause, the Contractor shall fill the abandoned hole with sand-cement grout and
remove the casing in accordance with the Commonwealth of Virginia Health
Department Private Well Regulation, Section 3.11. Also, see the attached
procedure for abandonment of wells.

Quter Casing:

The outer casing and locking cap shall be installed to a depth of at least 3.0 feet
and extend above ground to a height of at least 12 inches. The annular space
between the outer casing and the walls of the hole shall be filled with cement
grout. Acceptable methods of grouting are detailed in AWWA A100-84. After
drilling is completed, drilling operations shall not be resumed until grout has

properly set.
2
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D. Inner Casing and Screen:

Drilling for the inner casing shall be by an approved method at the required
diameter and to the required depth to prevent caving of the hole before or during
installation of the gravel pack, well screen and inter casing. The well screen and
inner casing shall be lowered into the hole by a method which will allow for
control of the rate of fall at all times. The inner casing shall extend a minimum
depth of 30 feet. Screen length shall be a minimum of 5.0 feet or as long as
needed to reasonably account for seasonal fluctuations of groundwater levels. A
threaded or welded plate shall be made of the same material as that used for the
screen and casing.

E. Gravel Pack:

The approved gravel pack shall be constructed around the screen by filling the
entire space between the screen and walls of the hole in the water bearing stratum.
The gravel shall be placed using a method which will ensure continuity of the
gravel pack without bridging, voids, or segregation. Dumping filter gravel from
the surface of the ground and agitating the well in an effort to settle the filter will
not be allowed. The gravel pack shall be installed continuously and without
interruption until the gravel has been placed to within 1.0 foot minimum above
the top of the screen.

F. Placing Packer:

After the inner casing, screen and gravel pack have been installed, the annular
space between the inner casing and walls of the hole shall be sealed using an
approved packer up to the bottom of the outer casing. The annular space between
the inner and outer casing shall be filled with cement grout.

222 MATERIALS:

A, PVC screens and casing shall be flush threaded or have the ability to be connected
by other mechanical methods that do not introduce contaminants such as glue or
solvents into the well.

B. Casing and screens of PVC (Fluorocarbon) should be detergent cleaned (not
steamed) prior to installation.

C. Only commercially manufactured screens or slotted casings shall be used to
prevent the exposure of fresh PVC (saw cut) edges to the groundwater.

D. Screens shall be 2.0 inches thermoplastic pipe manufactured by a molding,
extrusion or some welding process and conform to ASTM F480. Screens shall
be provided with perforations which shall consist of either machine-sawed slots,
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or drilled, edged openings free of burns, chipped edges, or broken pieces on the
interior and exterior surfaces of the pipe. The pattern of the openings shall be
uniformly spaced around the periphery of the screen.

Materials used in the filter pack shall be chemically inert, well rounded and
dimensionally stable. Fabric filters shall not be acceptable as filter pack materials.
Natural gravel packs are acceptable, if the Contractor has sieve analysis performed
to determine the proper screen slot size, and also determines the chemical
inertness of the filter pack material in the anticipated environment. The
Contractor shall submit to the Engineer the size analysis data for the selected filter
pack material.

When the filter pack is in a saturated zone, a minimum of two (2) feet of sodium
bentonite pellets shall be placed directly over the filter pack.

Annular sealant above the bentonite clay pellet seal in the unsaturated zone to the
frost line shall be an anti-shrink cement mixture, such as type "K" or equivalent.

The concrete cap and apron shall extend outward into a four (4) inch minimum
thick apron, extending three (3) feet minimum from the outer limits of the
borehole.

The untreated sodium bentonite seal shall be placed by dropping directly into the
borehole. If a hollow stem auger is used, the bentonite shall be placed between
the casing and the inside of the auger stem. In shallow monitoring wells, a
tamping device shall be used to compact the clay sealant. In deeper wells, a small
amount of formation water may be used, if required to wash the bentonite down
the hole.

All cement mixtures shall be mixed with clean water and placed in the borehole
using a tremie pipe (lowering tube).

Formation water shall be used for purging the well. In low yielding water bearing
formations, an outside source may be introduced into the well to facilitate well
development. Air shall not be used to develop the well.

The filter pack shall be a product of a commercial sand and gravel manufacturer,
shall be properly sized and graded for the surrounding soil and water worn
siliceous gravel, free of flat or elongated pieced, organic matter, or other foreign
matter. The gravel shall be of such size as will allow the maximum flow of water
into the well and prevent the infiltration of sand and silt. The gradation of the
filter gravel shall be such that the uniformity coefficient does not exceed 2.5.
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M. Grout shall be neat cement grout consisting of cement and water with not more
than 6 gallons of water per sack (94 pounds) of cement. Bentonite clay may be
used in conjunction with neat Portland cement to form a grouting mixture. Any
bentonite used must be specifically recommended by the manufacturer as being
suitable for use as grout material and cannot exceed 6% by weight of the mixture.
Portland cement shall conform to ASTM C150-86.

2.3 SUBMITTALS

A. The Contractor shall submit to the Engineer and to the Virginia Department of
Environmental Quality, Piedmont Regional Office, P.O. Box 11143, Richmond,
Virginia 23230, the following documents complete for each well.

GW-2 Form

Date/Time of Construction

Drilling Method and Drilling Fluid Diameter
Borehole Diameter and Casing Diameter
Well Depth

Drilling and Lithologic Logs

Casing Materials

Screen Materials and Size

Casing and Screen Joint Size

10, Screen Slot Size and Length

11. Filter Pack Material, Size

12, Filter Pack Placement Method

13, Sealant Materials

14, Sealant Volume

15. Sealant Placement Method

16.  Surface Seal Construction

L. Well Development Procedure

O RN G R W

3.0 WATER QUALITY TESTING

3.1 GENERAL REQUIREMENTS

After completing yield and capacity tests for each well, the Contractor shall secure
samples of the water in suitable containers, and at sufficient quantity, to have bacterial, physical,
and chemical analysis made by an approved testing laboratory. All sampling and analysis shall
be performed in accordance with procedures outlined in the latest edition of the EPA Manual of

Methods for Chemical Analysis of Water and Wastewater and AWWA Standard Methods for
Examination of Water and Wastewater.
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3.2  WATER QUALITY PARAMETERS

The initial sampling of the well by the Contractor shall be evaluated for the following
parameters:

Groundwater Elevation

pH

Specific Conductance

Nitrate Nitrogen (NO3)
Ammonia Nitrogen (NH;)
Total Organic Carbon (TOC)
Chlorides

Fecal Coliform

Total Phosphorus

Results of all initial testing shall be furnished to the Owner and will be used to establish
background levels for the monitoring program.

4.0  GROUNDWATER MONITORING

4.1 GENERAL REQUIREMENTS

Groundwater monitoring will begin in the first quarter after approval of the groundwater
monitoring network by the Board's staff. Samples shall be taken during the months of March,
June, September, and December. Sampling results shall be reported to the Board's Piedmont
Regional Office along with the Discharge Monitoring Report by the 10th day of the following
month.
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4.2 AMPLIN HEDULE

At a minimum, groundwater shall be monitored as follows:

Monitoring Requirement Sample

Parameter Units Frequency Tvpe
Groundwater Elevation Feet™® 1/Quarter Measure
pH SU 1/Quarter Grab
Specific Conductance umhos/cm 1/Quarter Grab
Nitrate Nitrogen (NO; ) mg/1 1/Quarter Grab
Ammonia Nitrogen (NH;) mg/1 1/Quarter Grab
Total Organic Carbon (TOC)mg/1 1/Quarter Grab
Chlorides mg/1 1/Quarter Grab
Fecal Coliform N/100 ml 1/Quarter Grab
Total Phosphorus mg/1 1/Quarter Grab

*Groundwater elevations in all wells should be measured to the nearest
hundredth of a foot using a referenced datum of mean sea level. Submit groundwater
elevations on a site map which depicts groundwater elevations on a site map which
depicts groundwater flow direction.

Reports of the groundwater monitoring shall include the analytical detection
levels for the above listed parameters. If monitoring information gathered for this
facility indicates that there are pollutants that are or may be discharged at a level which
will cause or have the reasonable potential to cause an excursion above any applicable
State water quality standard or criteria, including narrative standards or criteria for
water quality, this permit shall be either modified or alternatively revoked and reissued
to include effluent limits necessary to meet water quality standards or criteria.

Following one year of monitoring, the above parameters and frequency of
analysis may be adjusted, as appropriate by the Board’s staff.

4.3  WELL PURGING PROTOCOLS

Prior to sampling the groundwater monitoring wells, the following purging
procedure shall be used:

Each well shall be purged a minimum of three (3) well volumes with a
dedicated baiter.
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4.4

5.0

FIELD AND LABORATORY QA/QC

The testing laboratory selected for monitoring the groundwater wells shall
submit their QA/QC protocols for field and laboratory work for review and apparel by
DEQ prior to collection the samples.

PLICABLE PUBLI
American Society for Testing and Materials (ASTM):

A

C.

D.

L.

2.

ASTM C 150-86 Portland Cement

ASTM F 480-88A Thermoplastic
Water Well Casing Pipe and
Couplings Made in Standard
Dimension Ratios (SDR).

American Water Works Association (AWWA):

1.

Commonwealth of Virginia:
1,

AWWA A 100-84 Standard for Water
Wells

Health Department Private Well
Regulations - September 1, 1990.

Water Control Board Rules and Standards
for Water Wells - July 1, 1988

Environmental Protection Agency (EPA):

EPA: Manual of Methods for Chemical
Analysis of Water and Wastewater
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Part II

Environmental

Protection Agency

40 CFR Part. 136

Gulidetfines Establismng Test Procedures .
for Analysis of Polutants Under Clean
YWater Act; Final Rule and Technlcal
Amendments - : . B .
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ENYIROHMENTAL PROTECT ION
*GENCY

40 CFR Part 138
{FRL 4012-5]

Guidellnes Establlshlng Test.

- Procedures {or the Anatysis of

Pollutants Under the Clean Water Act

AGENCTY: Enviroamental Protection
Agency (EPA).

AcTiot Final rule; Technical
amendments. :

sUMMANYT This action uzdar the Clean

_Water Act (CWA) section 304(h)

amends 40 CFR part 138 ta add
clarifying Tootnotes to the liats of
approved test procedures, update
method citations In Tables LA, IB, IC, ID,
and [E to amend the Incorporation by
reference section of the regulation -
accordingly, and to correct certain
typographlcal errora and omissiona.
EFFECTIVE DATE: This amendment
becomes eflective on October 8, 1991.
The [ncorporation by reference of the
publications listed In this notice are .
approved by the Director of Federal.
Register as of October 8, 1991,

FOR FURTHER tHFORMATION CONTACT:
James J. Lichtenberg Environmental

Aonitoring Systems Laboratory, Office - -

al Research and Development, US. .

* Environmental Protection Agency, -.

Cincinnati, Obio 45268, Telephone -
Number: (513) 569-7306.
SUPPLEMENTARY IHFORMATION:

o

the references to analytical methods
already approved under section 304(h)
to the current editlons published by
EPA, US. Geological Survey, and
various standards organlzations. No
new methods are [ntroduced. EPA has
carefully reviewed each cited method
for substantive changes between the

current edilions and the previously cited

editions. Methods cited in this
amendment that were not previausly -
cited are substantively the game as the
approved EPA method and/ar were
derived from the EPA method.

In publishing the final rule (55 FR
24532 June 15, 1990} approving the
Direct Current Plasma (DCP) Atamic -
Emission Spectrometric Method as an

. appraved Nationwide Alternate

Procedure (ATP), EPA [nadvertently
omitled incorporaling the reference ta
the method into § 138.3(b)
“Identilication of Test Procedures™
under “References, Sources. Costs, and
Table Cilations™, This omission is being
corrected in-a separate notice by adding
relerence 32 “Direct Current Plasma
(GCP) Optical Emission Spectromelric

Method for Truce Elemental Analysis of
Water and Wastes, Method #AES00297,
1980—revised 1991, Applied Research
Laboralories, Inc., 24911 Avenue
St:uford, Valencia, CA 91355, Tnble 18,
Nuie 33 to that section. ]
On July 3, 1891 (at 58 FR 20518). EPA
proposed to eliminate Freon 113 from all
of its environmental test methods -
because of {ts association with the
depletion of the stratospheric ozooe
layer. This Rule will affect methods
approved under 40 CFR part 136 {or
Parameler 41—OQil and Grease, Le., EPA

.. Method 413.1 and Method 55208 of

Tl mdemd st ode 1o the Jr_l!)r a

proposed rule, EPA recommernded a
sulvent mixture, n-hexane 4-methyl
tertinry butyl ether (80+4-20), as the
substitule for Freon 113 [n the
gravimetric measurement of oil and
grease. Based on the pubhc comments
and the results of ongoing research this
mixture or another solvent will be
gelected for incluslon in the Final Rule. -
EPA. at that ime, will approve the _
selected solvent for use under 40 CEFR
part136. -

The US.GS. Method for fecnl
streplococc] method 30055-77 cited In
Table LA was revised {n 1985 to include
preparation of the KF Streptococcus

Agar by bolling in & water bath to avaid -

scorching the medium. Therefore, the
method I8 fully acceptable. -~

IL The EPA Method References have
been updated to Include the 1983
editarially revised editfon of “Methods
for Chemlcal Analysis of Waler and

"W 2 diti the 1879
L These technical amendmeats updsdle gpies” o get thisccilimen the

edition, whichever 1 available to the
analyst. may be used. €

[I. The Standard Methods refen:nccs
in Tables LA, I8, IC, ID. and IE are
geaerally updated to the 17th Editfon by
today's notice. Each epproved method
was careflully reviewed for substantive
changes between the 16th and 17th

_Editions. With the exception of the

Turbidimetric Method for Sulfate, the
17th Edition Methods were found to be
technically equivalent to the approved

. 16th Edition Methods. Therefore, we are
" updating the Standard Methoda citations

to the 17th Edition for all but the,
Turbidimetric Methad for Sulfate which
will continue to be cited to the 15th

" Edition. The list of references

incorporated loto this regulation
continues {o cite the 13th Editicn of
Standard Methods to support the
titrimetric [odine method for sulfide.
Standard Methods has edited certain
previously approved EPA 600 Series
Methods for Organic Chemicals la
Woater to ita format and published them
In the Standard Methods 17th Edition.
EPA has examined the Standard-
Methods version of these methods and

found them (o be technically the same

“an the EPA approved methods.

Therefore, EPA by this notice-accepls
the incorporation by reference of
Standard Methods 62108, 62200, 62308,
64108, 04208, 84408, and 05308 [or use
under 40 CFR, Part 130. These methods
are [or organic analyles non-pesticides
listed in Table 1C and pesticides lisled

"In Table 1D. The listings reflect the

numbering system change made la the
17th Edilioa of Standard Methads.

IV. References [n Tables 1A, 1B, IC, ID..
and IE ta the American Society for
T esllng and Materials (ASW] s:

\.ruunuU k.n-\ u\uvt-] (USL}\J}. nuu ov U\E

Association of Officlal Analytical
Chemlsts (AOAC) Methods have also
Leen updated where approprinte ta the
most recent editions. The AOAC
methods cited reflect the numbering
system changes that were made in the

" 15t Editlon of the AOAC Methods.

V. The remaining amendmeants {o this
notice are very minor and are typo-
graphlical or editorial in nature. Tables
IA, 18, IC, ID, and IE and the notes to
these Tables have been reprmtcd in
their entlrety for the convenience of the
user.

VL The Admini{strative Procedure Act,
5 US.C. 851, et seq., authorizes an

" agency to forego notice and comment

rulemaking when the agency for good
cause finds that notice and public
procedure thereon are Impracticable,
unnecessary or contrary to the public
[nterest. EPA believes that public
comment on these technical
amendments {s unnecessary because the
need for the updaltes to references and
the errors were pointed out and urged
by the public; to benefit the public, the
updates should be approved and the
errora should be corrected as soon as
possible. Therefore, natice and public
procedure ls Impracticable, :
unnecessary, knd contrary to the public
Interest and does not apply {o this
Techhical Amendment notice. 5

VIL Executive Order 12291 requires
cach Federal agency to determine if &
regulation is a major rule as delined by
the arder and to prepare and consider
regulatory impact analysis for such
rules. This technical amendment ls not a
major regulalory action because it will
not have a major {inancial or adverse
impact on the communily.

The Regulatory Flexibility Act
requires (5 U.S.C. 601 et seq.] EPA (o
consider the elfect of regulations on

~small entities. This technical

amendment will not have a significant
effect on a substantial number of small
asyalems.

The Pnpz_rwor{f Reduction Act secks
to minimize the reporting burden on the
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. .
regufated community, as well as
minimize the cost of federal information
collection and dissemination. This .
lechnical amendment contains no
information collection activities and,
therefore, no Information Collection
Request (ICR) will be submitted to the
Oflice of Management and Budget
(OMB) for reviow In compliance with
the Paperwork Reduction Act, 44 US.C.
3501 et seq. 5

List of Subjocts [n 40 CFR Part 136
Incorparation by referénce, Waler
pollution control

Signafurc
E:lch Bretthauver,
Asxsrstant Administrator. Office of Ressarch
and Development (RD-372)

PART 136—{AMENDED]

The following amendments are made
ta 40 CFR part 136.

1. The authority citation for part 136
conolinues to read as [ollows:

Autbodty: Seca. 301, 304(h], 307, and 501(a )
Pub. L. 85-217. StaL. 1504, et seq. (33 US.C.
1251, et seq.) (the Federal Waler Pollution
Control Act Amendments of 1972 23 amended
by the Clenn Water Act of 1977).

2. In § 1303, Tablen IA, IB, IC, ID. and
[E and paragrapha (b), (c). (d) and (e) nre
revised lo read as follows:

£ 1363 ldentification of lest procedures.

- - - - .

TAQLE IA—LIST OF APPRCVED BIOLOGICAL TEST PROCEDURES
‘ Raefeconoe (Mathod Ha. or peqa)
Farmmatec, uoitt and method M‘ﬂ)ﬂ(li' EPA ® Blandacd ods i s e
: 17t ad. .
Bactera
-1.cwqmommb«p«1mm_msw,smumﬁw!w /o132 . 9221C
(MF) 4, singie shep, P 124 ez2220
2. Cottom (fecal) In presence of chio- msmzmu L4, eingle | po 132 g221C 8-0050-85.
roa, number pec 100 ml wtop o, p. 124 Q220 -
1. Coffom (totsd, Teanber pec 100 ml) | MPN, § tb-u, '3 outlor; or, MY, siogke | p. 114 92218 % s .
i & RN o0 Of two sieg ¢ p. 108 92228 B-0025-85.
4. Colborm (totsf), In prasence of chio- | MPT, 6 wube, Ghuton; 'of ME ¢ with exdch- | oo 114 218 .
rine, number pec 100 M. . et g P11t 222848.5C )
5 Fecal streptococd, number per 100 | MPN, 6 tube, I dButor ME 4 or, plate | p. 139 923008
mi . count. : p. 136 9230C | | B-0055-85.
p- 143
Tabie (A noten ‘

! The methad used muet be speciied when results ace repocked.
WWHMW!H&W&MW“NWW Em&-wwnﬂhbd&crhqsrﬁum
. EPA-600/8-T8-017.

“Jhathode for Collecion and Anmiysia of Aquatic Biclogical and Microblclogical Semples,
Godo%?;ﬁ:_my TWdWmmmmm@mm&mﬁﬁw«mMﬂgm
ewton,

P-’“I'N"‘U“ﬂwm«mmmmwwunanﬁﬂyhuhorqui«mbbcaﬁwﬂ«i.udhbqﬁ“dmm

¥ Bordorer, FLHL, and JA. Wimer, eda. 1973,

Resouwroee Imvecigetons of thae US.
Sucvey, US. Departrnent of irtecior, 1.
*AQLS

couk] iectere with e growtty

"T.chdqnsdwm
G-oumph-c

‘Bmmmmwmm bow v, verhethe reccvey kot ciorineted weslawstect, 11 Most Probable Numb-ec methiod wil ba required 1o resolve

LTy COMrOversoL

TasLe [8.—LIST OF APPROVED (HOAGAMIC TEST PROCEDURES

: = i Rafersooe (method Ma. or page)
Pararmatec, units sod m-ethod EPA? Std. mgzd: 1Tth |. ASTM Usdgs Cthar

1. Adidity, &1 CaCO., mgrls :

Ekcrormi:andpohtorp?wmnuwd poiri 3051 2310-8(4a) D1067-88

2. Akakedty, a8 CalQ\, mg/ls . I

Electrumetic or colodmetric Utrtion o pH 4.5 mancel or.___| 310.1 2300-8 D1067-88 Jito008s | 9724
Adrtomeried & | [+ - SN J -2030-85 5

lAhmn—Totd‘_m/LMaMb.F | i
AA drect sepication 2021 e J 1-0051-85
AA furmace 2022 31124
Inducitesly coupted plasma 2007 ¢ ]

Direct current plasma cocanc:) D4190-88 | MNote 34,
Colocknatric (Eriochroma cyenine R) 4<00-A1 D ]

4. Ammonia (se N), mgrLs ) .
Hanuval datietion (uf pH 9.5) 9, fotlored by 1502 1500t L B PTJ"Q'I
Heesiacization 3502 | 45001kl C 01426-THA) —— o H3I520-45 Q70.44,
Thowson 350.2 4500t E
Electrode 3503 45004, G D1426-TWTY
Auomated phenate or 30,1 4500-t44, H D1428-T9C) .| 452285 )
Automaeted slectrode Mk T.

5. Antimome—Total 4, mg/Ls

o el s
AA deect aepiation 204.1 1118
AA hamaca, or 2042 3118
e 200.7 {31208

6. Arverdo—Torm *, mgrLs
Oigeeoon * indgarad by 206 5 J_ N i
AA geascud bydride 2043 3114 ‘02972-848) =>oaans .]

A4 kanace o4 {3113-4d
RSkt 20071 |
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TAES.—UST OF APFRONYED MICRGANIC TEST Proceounes—Continued

Floferwnce (mathod Ma. oc pega)
P acaomatac, Unitx sod madhod EPA! Sid. methoda 17th s Cthac
€ ASTM TG54
Colaxcimawic (S00C 20494 13500-Aa C2072-84(A) ______| 1-3060-85_
7. Barsan—Toked *, rogrLs s
DQection 1 foliovend byt
AA drwct sacheasion 204.1 31110 000485
AA fumece 2022 13113 B
IC7, e, 200.7° J1208
o= | MNate 34,
8. Barybum—Total 4, mmoag«m»wb&ombr
AA Grect asphration 210.1 31110 OJ045-84-88(A) | 1-3095-45
AA fumece 2102 J1ae
P 2007 31208
OCP, oc 4100-a8 Mota 34,
Colodmatric (miurminon) 35008« D
Q. Blochemicsl cxygen demend B0, mgrLs
Diczob-ed Oxypea Depletion 4051 5210 -IST8-T8 " 97344t p 17
10. Boron—Totsl, mgris k
Colorimaetric fourtuminy bard “*500-8 8 (353 R b C T
ICP, or. 2007 ¢ 31208 :
oce O4100-89__ Nota 34,
11, Bromide, mg/L: i
Trivenetic 2201 D124¢-82 I-1125-a5 p. S441e
. (CK1908)
IZMT“MYM‘WLW.W‘MW ;
Mdﬂdmhﬁon 2121} 311 Boc C 03557-90 (A oc B).| 1-3135-85 or |- 97427 "p. 370
" 3106885, -
M fuTece s 2132 131138
e 2007+ J19 8 1-1472-85
oce D4 190-0d. MNota 34.
Um..-.-.....v A DAS5T-00(C)
Cmmm 3500-Cd O
11CJ-F:-m—TohJ“me.D‘chbon bﬁmdbr i ® .
Mdﬂdupmfm 2151 31118 D511-480B) | +3152.25___ |
20a.7 ¢ 31208
DO’.or MNela 3¢
Thriroetrie (EDTAL 2152 IS00-CaD_ | OST1-88(A)
14, MMWM(CE-OQLWIL' 52108
Diz=obred Oxygen Dopleton weh ndrikoetion nbHor 3 '
1&MWM(OOOLMWU 410.1 62208 D1252-89 3560 or Q7245 T p (77
<02 or | +-3562-85
4103
Seecrophatometric, manual o sutomated 4104 1-3561-85 Hotes 13 oc 14,
16, Chiocida, mg/L:
Twrnetric (séver nitraiae) 4500-C1 8 0512-89(B) 118385 :
* or (Mercuric nitrehe), or 253 0-C1 C DS 12-8A) -1184-05 971.51.8
Colorimetic, manusl or D512-89(C) 1 -1187-85 ‘
Automated (Fericrankds) 3251 or 4500-C1 C 2187-85
: 3252
17. Chiorine—Total residuel, me 1 Tirbmatric
Amperometic direct ‘ 320.1 4500-C1 D | D1253-76(A)
Stach end poid chrect___ -1 3903 4500-C18 | D1253-76{B)
. (1985) Pwt 103, . -
Back ttrution either snd poit 12, or 3302 4500-C1 C :
CPO-FAS 3204 A£00-C1 F.
Specroptictometric, DPD 308 4500-C1 G
or Blectrode . Note 16
T8, Chromium V1 ditsctved, mgrL: 0.45 micron Mtraton folowed
by
AA cheidtion-extration, or 2184 MITA 123285
Cdmnwsccok;tnmbmm 123085 X787
10. Totd 4, mgrL: Digetson * fokowed by: ‘
AA direc! ascicxtion 2181 3111 B C1687-86(T) 685 | 9747
AA chedrfion-sxtracton 2183 J111C -
AA hamisce 2182 . . 131138
e T 31208
DCP, o D4 199-18 Mote 34
Colormetric (Tiotheryicarberida) 3500-Cr D—_____| DIGB7-86({A)
0. Cobat—Toad *, mg/Ls Digetstion * fodowaed byt 5
AA Srvct aspicasion 2101 0r C{ 31118 (A or 8)_| 03558-00 tazzens___lp are
AA bumace 2102 131138 |
K2, o 2007 1108 ! ;
il - ; | 0419018 Mot 34,
21 Color plasoum cotefl wds o domark wavoteng T, hoa,
Lamoance pocty: |
Codorimamic (ADMNO, o 110.1 2106 | tHota 19,
(Tatrwrn cotalt), or “wor  lmzeoop_o 2N fpulsly S T SRR
Soacs notatamate 193 bt G500 I 0 TR . S R

1..
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| TABLE 1B.—LIST OF APPROVED INONGANIC TEST Procepunes—Continued
Naloranca (mathod Mo, of paga) |
I'{-ﬁ Pararmaler, urdts and mathod EPA? S, "wg:;’d‘ 171 s USG:; » Qtiver
i - .
22 Copper—Total 4, mg/L: Digoaton * foflowsd byt E
- AA Geect papkabon 220.1 3111 BocC D1688-90 (A oc 8)] -1270-85 or 97427 % p. 9.7
i 13271-85.
1 ] AA fucnace, 2202~ |3u3e
ice : 2007 |31208
OCP, or - : : D4100-28 Hole 34,
= Colormatic (Heocupeoina), or 3500-Cu D or E__| D1688-84(880A) —
(Branchorsrete) ticte 19,
by ] 23. Cycanade—Totad, mgrLs =
o Manosl dctation with MgCl fofiowed by 4500-CH-C
! Terimetric, or. A500-C-0 ; : Ceo p22*
ey Spectrophotomatiic, manual or k) 3352 4500-CH-E D2036-8%{A) 3200-085 .
Automaved 9 : . 3353 02036-89(A)
i 24, Cyenida amendeble 10 chiodnaton, mg/L:
l‘ Marused distiiesion with MgCly fofiawed by titrkmatic of Spee. | 3250 [ 4500-CH-G ____|.D2036-8%8)
' rophotomatric, N .
- 25, Pluoride—Totel, mg/Ls .
Msrwel datilation ¢ lokowed by - o 4500--B .
- Elecirode, menusd or 3402 4500-F-C_______| 01170-88(8) :
- Automated = |-4327-85
) Coloxcimaririe (SPADHS) 3401 4500F-0_____ | D1179-8(A) '
- o . - (1008).
3 or Avdomatked complamona 3403 4500-F-E
: 26, Gold—Total 4, mg/L: Digestion * fodlowsd by: A L e
- AA dicect gepleation : 231.1 J111 8 ;
1 . AA fumece, of g 1.2 )
oce : Plaota 34,
I] 27. H-ﬂrmo——Toed, 22 CaCOu mg/L; - : ‘ :
] Audomated cotodimartric 1301
o Tirimatic (EDTA)L o CA phot Mg es their carbonates, by | 1202 2340 C D1126-86 (1980) —y -13)8-85_______ | @731528°
{ inductively coupled plumA o AA direct prpazton. (Seoe . .
= Parzmetecs 13 and 331
28. Hydrogen lon (pH), pH unie: . '
5 Electrometric, meesurament, or - 150.1 asoo-t-s | D1293-84 (A oc B) | 1-1506-85_—] Q7IALS
Astometed elecirode Pooda 21,
; I!J.h:ﬁxn—Toti‘mq/LD-qtcbon fofcweed by: ; - )
F AA dicect gapirmsion of 235.1 3111 B !
§ AA furnece ns2
B 0. kron—Total 4, my/L: Digeeon * fokowed by: : ' . :
! AA Fevc| espirEson 7361 3111 8orC D1068-90 (A or B)| 1-3281-85___} 973.27.%
AA fumace : 362 a2 g2
P 200.7 ¢ J1208 -
g DCP, o . MHobe 34,
e Colorimetric (Phenantwrobos) : 3500-Fa D D1063-2{D Hote 2.
1 :!r K}vkjtfiwﬁoq'm—Tth(um_mIL : 4500-N org B or C .| 3500-84(A) ‘
Turaton 3513 AS00-Nt4, € D3590-8%{A) 973480
] s Heesledzztion s 4500-Mt, C 03590-83%(A) 3
Blectode ERT E 513 ASO0-Nt F or G 5
Ausomated phenaie st AS00-tHL H : LASSITE
i Semi-automated block dgettor, of 512 D3500-8%D)
g Potsatometric. 3514 03500-89(A) .-
I 32, Lead—Total 4, mg/L:. Digestion * fofiowsed by: ‘ !
# AA drect aeprrtion 391 1M1 Bor C D3559-00 (A or 8] 339035197427
AA hameca : 92 31138 ; :
e 007" 31208 2
oce - : | D4190-38 Ficte J4.
I Yoltameay 'Y, or DIS58-9HC)
i Colorimatric (Dkhirone) : 1500-PH D
33, Magnesum—Totad ¢, mg/L; Digecton ¢ fokowed byt
AA drect prpewton 2421 3111 8 D511-88(8) .| +-3447-85 97427
? P 200.7T* 31208 y
i OCP, oc Mgte 34,
k Gemamaric 3500-mq O | DS11-TT(A)
- 34, Menganese—Tolel 4, mg/L; Dq«:non* tokawsd by: : i '
AA grect gTprEton .243.1 3111 B x C £A54-90 (A or B) }JAS4-BS____ | 7427
AN fumace 2432 31138 i -
=4 : S0Q TR 20 e —_————
DCP, or _| D4100-20 1 Hotve 34
Colorimaic (Permxiria). or 32000 O | DASB-84(A) (1808) | 920201
(Peciodata) Nota 22,
35, Mercury—Totsd 1, mqg/L .
Cotd vaoor, manuel or 245.t—_J 1208 | 032346 | -3462-85 7Tzt
Adromated 2452 ' =
26, Motybeanum—Tota *, mg/ L Digatton + fokawod by: : |
AA Jwrect 2EprABON 46,1 T O | 123450435
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TamtE B—16T oF APPROYED Ivoacaeac TesT Proceounes—Continued

Rafamoce (mathod Ha. or pega)
Pacerneter, ovtn :nd method - BPAY o "“g_:‘i' 17 — PRe— Ot
AA bamace 2442 31138
ICP, or. 20074 Jtzo @
! ocP Hote 34,
37, tockal—Totl 4, gL Digeaton * followed by: -
AA dicect sackedon . 240.1 JMMMBaC D16084-00 (A or B)_| 1-3499-a5
AA harmecs. o K 31138
KP 047" J120 8
OCP, or . C4100-84 Hole 34,
Cotodmetic (Heptodme) 250014 D -
34. Hetrmbe (28 M), mg/L:
W&mm“m& Hui:m?lﬂh o vd | 0Qa2-71 97350 %, 4120 7,
N (See pecaonatecs 30 snd 40 o p.2n”
39. Ketrete-nkrite (na N). mgris 1 :
Cadolum reduction, Manuel oc 3513 4500-H0, E 0ana7-20(B)
ALdomrabed, or - 2 A500-HC F D3867-00{A) | 454595
Autometed tydrerioe 3531 A500-H0, H
40, Narita (sa M), mg/L; Spectrophotometric: 5
. tanusl or 541 4500-H0. B l D1254-487. Hote 25,
L i (O A . |—4540-85
41. Al and greese—Total macoversbie, mg/L; -
Gravimedic {extracion) 41301 5520 4 -
42, Ompanic carbon—Total (TOC), g/ ; . . i
Combustion or exddetion i 4151 £310-8 DIS5T9-55 (A oc B) Q7247 8, p. 14,34
42, Orpenic nirogea (e M), mg/Ls ] ]
Total Kjeidahl N (Pacameter 31) minua smonsa N (Pacameter
. 4)
44, Orthophosphats (se 1), mgrL; Ascodic ackd method:
or 451 4500-P F . -4601-85____ | 9715&?
Maruel srgie resgent, oc 652 4500-P E D5 15-88(A) Q73155
Morusl b0 reaoent___ 2653
45, Owmium—Total *, mg/L; Digestion + folowed by: ; :
AA doect ampiraton, or. 2521 31110
AA fumace 2522
48, Cxygea dhascheed, mg/L; ] .
Winkler (Arde modsicaton), or 2602 4500-0C_______ | Doss-81(Cy (1969} | 4-1575-78 ¢ 073.458.°
Blectroda 31 4500-0 G -1576-T8° |
47, Prdacdun—Totd 4, ma/; Digention 4 folownd by
AA Seect R3penBon, oc 2511 RERRT:! p. 527
AA fumacs - 2532 p. 528 e
ocP 3 NoAe 34
A Phonche, mq /L Manuel dixtitetion 54 420 1 D1783-80 (A or B) Mote 27,
FoRowed by:
Coicxrm-‘c(AM.F'J maooad, or 4201 Note 27,
4N 2
AQ HWMMWM Hote 28
£Q. Phoephonm—Totsl, mg/L: . .
Pecsutiats dgeston followed by: 3052 4500-P-8.5 9731551
terwsel, o 2052 or 4500-P-E DS 15-88(A)
: = 3053
A-ulorr\tt-d mxcorble acd reduction, or jo .= | 4500-P-F 4600-45. 273240
51. Pletowum—Totsl 4, gL Digestion  follawed by
AA dieect aspation 2551 318
AA fumece S5 "
oce M Hote 3L
52, Potasseam—Iictal 4, mgrL; Digestion 4 foliovred bry:
AA direct gapirriion 25481 Jiut B +Ia20-8s_ ___ lerisat
P 2007
Flame photomaednic, or 3500-X D 01428-821(A)
Colonmatic (Cobaltinitrase) . JiranT
53. Rasidue—Totsl, mg/L: Geaavimetric, 103-105" 1603 2540 8 +-3750-35
HA. Retidue—fibecable, mg/L; Gowrdmatric, 180° 1€0 2540-C -1750-85
55. Ratidue—nonifarabla, (TSS), mg/lL: Gavimetic, 103-105" | 1602 2540-0 -3785-45
potl weniwng of residoe,
58 Retdos—seaentle, mg/L: Vokamedic, (Wabatl come), o o | 1005 2540 F - -
Vit ey o i e - X )
57. Residus—Volatie, mg/L: Gravimetic, 550° 160.4 | 2540 €7 - 4 -3753-35
S48, Rhodam—Totad 1, mg/L: Digesstion 4 fodawed by: L * [z~ ’
AA dreect mepraton, oc 2651 ;3111 8
AA kurnece 2652 !
3. Putheoman—Total 4, mg/ L Digection ¢ fodowed byt |
AA dicect mepation, of 2671 3111 8
AA fumnece o570
9. Salorm—Totad ¥, mg/L: Digeeson * tolawsd by |
AA humnace 2102 ;31128 i
Ko7, o 20T ! |
AA Qazeous bydrida 2704 . 3114 8 ! DONSe-88(A) | 065735
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TABLE IB.—LST oFf ApPRoOVED [HORGANIC TEST Priocenunces—Continuad

Refacenca (mathod Ha. or Pl‘éﬂ)

Prowrmretor, wty erd mthod” ’ . EPAT Cther
Sid, medvada {71 ASTM - . UnGS t

81, Soa—Lbawotrad, mg/Ls 045 micron Mtzton fokawsd by: ” i
Colocmatre, larued oc 370.1 45600-Sl 0 | 0AZ0-80(0) " | 1-1700-85_________

Asroraaved] (Motbdaoslcaiy), o : 27005
(S 0T

62 Shesc—Total ** my/L; Onpetion ¢ folawed by: . .

AA dewct paciaton ¢ i [ M1 BorC RI720-05 97327, p. 270
e P 722 1138

Cotximatic (Uxntrone) g acalyT

ICP, or. 20078 :

or Mote 34

63, Soctum—Totd ¢, mg/L; Digeston * follawsd by: ‘

AA chrect saoketon 2 1118 ] 970585 |9r3s4e
L= LA i X007 Jrzon ; :

DCP, or o Hole 34,
Flama photomeaic N 2500-Ha O | D14208-42(A)

64 Spechic conducance, Moo/ om ol 25° G .

Yetreatetone bridpe 120.1 {25108 Oti2s-a2A . |[117ooss____ |araaqQe

&5, Suitate fes SQ.), mgrls ¢ . 3 ” .
Avtomated colormetic (hartom chiorendate 3754 -

Givimatric, or : 3753 4500-SO,*Cor | CSIG-IN(1988) [ [e75m4
. 0. ] ) _ .
Turbideonetric 3754 Il Ds16-08_ : __|426C. %

65. Sufide (28 S), mg/Ls . . ]
Tirimetrdc fockae), or - J7a 4500-8° %€ : 13084085 220A 1t
Colorimetric (meditens blow) : 1762 4500-57°D

67. Suirza (ax SO,), mg/Le ’ . . z . . ' ‘

Taknatne fodne-odata) o b o g 4500-60,"*8____| D1339-34(C)

68, Sextactande, mg/Ls ‘ R : o
Colorimatrie (metriene blue) 4251 5540 C 233084

60, Temperniure, E . .

C Thacmomartric. 170.1 25508 MNote 32,

T4 ThefSum—Totel ¢ mg/L: Oigeston * fodowed by: - . o 1
AN denct paplation arat 311 B
AA hameca, or 2 :

: P : 2007 * : .

71.TMTO“‘,WIL;W‘MM . o 3
AA direct gmpiretion, or, : 2821 B -} mso-7a e "

AA fumsace 2822 M1I38 -

T2 Traniom—Totel 4, mq/L; Digection * focwsd by: 3
AA drect axpicrion . {2811 M0
AA hamacs 2812
ocr e Hole 34

T3. Turbidity, NTU:

100.1 2130 8 O1880-38a 1-3860-45
T4 Venadum—Totd 4, mg/L; Digeetion 4 followed by: ] .
AA direct asplution i 2041 3110
AA furmace : - | 282
P ez 2007 31208 -
DCP, o i ‘D4100-88 Hote 34,
Colorimatric (Gelic scd). : 3500-Y D | DIITI-64(A) :
3 (tees)

75. Doo—Total ¢, mq/L: Digesion 4 follawed by: Lo . . _

AA drect espirution 2001 MMV @Ber Q| D10Q1-R0 (A or B) | 300085 | Q74279 p. 37.°
AA fumace 2092 o

P . 2007 jon :

0CP, or. : D4190-64 Mota 4.
Colodmatric (Ditirone) or 3500-In E

(Dncon). 3500-n F : Nose 31,

Tabts 19 notes '

! lethoda for Chedrdcnd of Weler and YWetieq”, Enviconmentsl Protection Agsacy, Emdronments] Monitoring Systeaw Labocstory-Cincnned (EMSL-CT),

EPA-800/4-79-020, Ravisad 1963 and 1070 where appécabla.
"‘_ﬁ"'lﬂ.u.-Lﬂi.‘Mctho-dzbrN\dpi;olhm;-.ricthmm‘mmm“uﬁ.waInkwbnTodﬁq&ded«—-

WW“NU.&WW,D«W.(XJ,HM1MO.MMMM
! "Oxfickal Methods of Anelysis of the Associaton of Ctficiel Anekyticsl Chemsete,” methods manuel, 15t ed. (1 3
* For tha detenningtion of 1ot Metais the sempie i not Aiecsd befors processing. A digeston ha required ta schuitrs ad 1o

dectioy poesbie : comptexes. Twa procedures are given in “Mechoda for Chemical Anefyss of Water and Wasten, 1970 and 1083." One

W‘?JLh-Wc&mmmmAmwwmmmmm«(u@mu.uh hawever, e anebyst

QMMWM(MMWMMWuuWWP:M K & colorimetic procedure e %0 be e R & necstseary ¥a eneure

5me domd 1ha sample g9 10 dyTase. Sempled containing larpe amounta of orgense mateckes woukl slsa beoed e vigorous digeston. Use of the granhilq humace
fechoraue, Inductivety Coupied plasma, 84 wel 28 CetermingBont for Certai eismentt sUCh B8 arsenic, T ommm.mmmwvm-

HOTE X the dgeston incuded In one of the other BOproved refersncet i diferst than the sbove, the EPA procedurs must ba used. i

&MmﬂuvauﬁmWMﬂmm-&dSnﬁmmmRt«.Foﬂowinqmﬁcﬂﬂ\'U“ , e
Procedure for totl mrtals most be lokowed. Sempht dgestion for diveotved mataia mey be omdted for AA (gt Esprution or graott o *
Prded ha tamoie s0k6001 10 be enefyzed meets 1 following crfleca

-.fxu_u:—-c:\otcm

b % Ll FAOas et wih & ebicly mesaurement of 1 NTU or beea
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Fr e colordaet with no pﬁﬂb&- odor, sod '

d. b of one kquid phase kve of M«Wmmb&m ackfficatin

* The bl 'o( Method 200.7, o Ooupiod Plasma Atomic Emieson Spectromatric Madod for Teace Eloment Am.h,—m of ‘HaL« and Wastas™ s vaﬂﬂ
o Apoendx C of The Pact 104,

* Manued Setieton ke not reguiced lmmwnbzty datn on r‘prmr':ldv! «Threcd 2amplos ae on company Ma 1 ehow thal thie ptd-m&w,f chatdla bon m,p W ot
Peceesiry; howiver, maenel dtﬁl(:don,rl be required 10 reechre RTY CONTUvEIHL

T Armenocia, Blectrode method, tnduatrtel Mathod Humirer 379-75 WE, dated Febxuary 19, 1076, (Bran & Luebbe (Techokcon) AunAnalyToce H, Bran &
Luete Analying T Inc; Elmaford, NLY. 10523 .

¢ The spproved med i Tt cied in “Methods for Detscmnation of nomanic ..x.b-iln:-u In Watec and Flrdal Sedemonts™, UJ;Z Twhil, Boo-k S, Chapter Al

* Arnecican Hetoned Btnndud mm F’“roooﬂkq Effuents, Abc, 2, 1075, Avedatrie kom ANSGI 1429 ﬂmor}wuy How York MY 10014,
and Clted by e Urvted States Emaonmeniad Protecton Ageacy.” Supploment to the Flitesoath Editon of Standard

Mathode brtuEnrr-ndmo\’Wtunn:{WW(tNU

"T?nwotnrxmdmddﬂwwﬁdpdu e 10 Increase seneitivity and resokstion la scceptabla.

't Carbonaceous biochwmical oxypen demend muet not be contused with the radiionel BOO, test which measurss “iotel DOO." The adston of tha
nitrificaon inhbior e not & procedural option, but muet be Included 1 reoort e CIOC, peramater, A diechaper whose permit reqQuirne reporting the rackbonsl BOO,
mmw:mmn-bcuhmmumrnmwm.mmxmﬂmwymmumzmm:mp«mn.o

18 OHC Chemecal Oxygen Demnend Method, meWMSIZWdLmPO Box 2000, Co#ege Station, TX 77840,
14 Chemical Oxypen Demand, Method 800Q, H-mHnmrboodemMin,wmIhdlr::nﬂrcd&xnpurrﬂﬂ.&xmawmmwﬂ?

"WMMWWMWMGT—N 1977, an«wmkmmtnd,mumld&m Cambadge, MA 02134,
'I'humibn:ﬂonp‘aphbrhcann—dﬂd%mﬁwdnmm&«h-dwq:mtm-dmmmmquLI_O and 5.0 ml

l-ruuuc«maotmmmuyuum&um MTMB&M&,M!WI
19 Cooper, Bocinchoinate Method, Method 35068, Hach ol Water Anatysia, 1070, Hacthh Chemicael Compary, P.O. Box 389, Lovelend, CO 80537.

'"Nhrlnmdtitﬂlcﬂrm I completed, the suioenalTer mandolde in EPA Metoda 3353 (cynnide) or 4202 (phwnott) sre smpkfied by connecting the re-

‘mhﬁ"cﬂybﬂmMmmhmmpﬁmhwmmmﬂdMMWMUWwfw 8 found in Mathod

hﬂ h.rbnwl-odEkdmqund,MWPWJT&—M&&WW?&&MIWG&MW&M&
Inc, Bxmeford, MY, 10523,
“ Hcmd.urﬂ‘ndmn‘aecfhd\ﬁmicﬂ . P.O. Box 389, Lovelsnd, CO 80537,
usd,C:O Periodete Oxddation Method, Method 8034, Hach Handbopk of mmmwmmzﬂmmzu?rm\am%«m
Ln-wi 8G537. :

"4 YW ernturw, &«-{.wuwam&rxmhwu, Todi&;denhr-ﬂmmﬂkmﬂqn&mdiuU.s.GJQbedSuwy.
Bockﬁ Chaober A, (1072 Reviead 1067) 7 i |
MNertva, Mathod 8507, QmT*:HConvdry.PO Baox 3890, Loveland, CO 80537 *
"Mmhdﬂmmdtnumb-add sampte 10 pH 4 with 1 4 9 MaOH.
* M The method s cted In Standerd wds for the Examinaton of Waker snd Wassewator, 14U|Edbortﬂnoobrhnut:moc50nhconducbdltapﬂ
of 10002, Tnlopcwodnwdtodl“q-monppﬂ&dlo(h‘n14mEdﬁor:Mnd5IMlorc§tmmM¢M51OGlorl‘unwudoo&o:micpmdxx-,or
Mathod S10C for he menusl epectrophatometric procedure. E
4‘2'&}" MmmmmwmdeWWw&imﬁUWw, Jourdo((‘:mmmomdry.vd.ﬂ Mo, 3.
po. AZ1-426, 1970,
andbdsbrhuﬂyud&v«hiﬂntﬁd“smmdmﬂomo(Tmmmmnmhﬁmﬁmmﬂnmm
mwnmm”mummmdm ere relathrely insciubls In reagentas such =1 nitric acid but are readily solubre in an squacua bufler of sodium

" thiceutate mod sodum 0 pH of 12. Therelor, for lrreds of stvec above 1 mg/L, 20 ml of sample shouid ba déuted 1o 100 mid, by addng 40 mil. each of 2
M Ha SOy and MOk &xdud-dn;&db-pr-pﬂvdhuumnm.&rwdﬂwbﬂowirnq/Lﬂnnpgmv-dnwmodhumuc!a'y..
"9 The nwdnthd:-dh&mmduﬁﬂMbrhEmﬁuqdemmemw 15th Edibon.

't Stevendt, HH, Fcke, JF_ and Smoot, G.F, “Water Temperxture—infiventel rm;%m:mmoauﬁmum Todhqmd\ﬁ'qw-

F!eeo-mkmxbrmdhoU&Gw‘oqiodS&wBook1Chw¢vDi 1975,
' Tine, Zoeoa Mcmmt. HMathod 8009, Heach Handbook of Waler Analysiz, 1970, pages 2-231 and 2-333, Hach Chemical G%Lmdm CO 80537
4 Drewct MMWMWMMMHTM recital Anedysis of Watee and Waztes, Method " 196d—avised
1991, WMW&QZ4G1IAWSWVMCANSS& . . : =
TABLE 1Q—LJ5T OF APPROVED TEST PROCEDURES FOR NON-PESTICIDE ONGANIC COMPOUNDS
EPA Method tumber &7
Fag, : e & Standard mathods ASTM Cfiec
GCrMS HPLC 17th Ed g
1. Acenapthena : 610 | . 625, 1625 G10 | 6410 8, 6440 8 D4857-87
2. Acsacotdrtens : 610 625, 1625 610 | 8410 B, 6440 B D4657-67
3. Acroben el 4604, 1624
4. Acrylonitria 2 603 4424, 1624 810 | . )
5. Anthracene 8(¢| 625 1625 610 | 6410 B, 8440 B D4857-47
6. Becmene [Ver) 624, 1624 62108, 62208
7. Benzidne . * 625, 1625 ea5 Hate 3, p.1.
8. Bero{a et racens 810 625, 1625 610 | 64108, 684408 D4657-87
9. Berao{ajoyrene &810 625, 1625 610 | 6410 B, 68440 B D4a57-87
10. Becao(b) fuccanthene 810 625, 1625 610 [ 64100, 64408 D4857-87
11, Berzo{g A peryrenae 610 625, 1625 610 | 64108, 64408 0465747
12, Beczn(x}fuorant e 810 625, 1625 610 {6410 B, 64408 D4657-47 -
13, Bearyd chionide . tHote 1, p.130:
= : Note 6, p. S102
14, Berzy butyl phthalata €04 825, 1825 64108
15, Ba(2 chioroethory] methane - 611 625, 1425 64108
16. Ba(2-chioroednd] ether a1t 625,1625 |1 64108
17. Bt (2-attnihaxyl] pirthaiste 636 825, 1625 |- | 64100,62208
18. Bromodichiorome tiane 601 824, 1624 62108,82208
19. Bromotom £01 8241624 |________|62108,62308
20. Bromomatane 91 624, 1624y | 82108, 62308
21, 4-Bromooheapioirem ather 611 625, 1625 | [ 64108
22 Carbon Latractikorida : 1 624, 1624 6230 6, 6410 8 Hota 3. p.130.
71, 4-Chloro-J-matty dotvenl 504 625, 1625 [ | 64108.64208
24, Chiorcberome 601, 502 624, 1624 6210 8, 62208 ticta 2. p.130.
. 62208
25, Chiomathana £01 624, 1624 | |62108.62308
5. 2-Chloroatthamyd et 501 624, 1624 ! 62108, 62308 |
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- TABLE 1C.—UsT of APPROVED TEST PROCEDURES FOR NOH-PESTICIDE ORGAMC Compouncs—Cortinued  © -
[EPA Method Nowbor &7
e e GCMs HetS | PHoskamatiogs ra b
I7. Chioratormm oAt | - 624, 124 62108, 620 B Hota, (130,
24, Choromathane 00t 624, 1624 62108.¢230 8
29, 2-Cxloronepit walens [ §%4 425, 525 841008
9. 2-Cldorophencd 604 423, 1625 6410 8, 8420 B
3 1. 4A-Chiomptverpioh eyl ethec. (33 B2, W2 64108 .
32 Qhvyver © 610 «©s, 162s 810 04100, 6440 8 D4asT-87
T Oberao{u et wecena e 03, 1825 610 | 6410 B, 6440 B D4as7-87
oot 624, 1824 621010, 6230 8
35, 1, 2-Oxchiombenzene 60160248127 B4 A25, 16275 6410 B, 6220 @,
62208
26. 1, 3-Dichiorobecrsna 0601,602812 624 425,165 6410 8, 6220 8;
6208
J7. 1, 4-Dichiorobenmeas 601602812 | 625 1624 1625 64108,67008
% 822013
34. 1, 3-Olchiorobenrhdneg 625, 1825 605 | 6410 B
9. Dichlorodifiuoome e 601 6230 8
40, 1, 1-Oichioroethanae 601 - 624, 1624 4230 8, 82108
41. 1, 2-Dichioroethane 001 €624, 1624 6230 B, 62108
42 1, 1-Dichioroetens 0a1 024, 1624 6230 8, 6210 8
43, wreow-1, 2 -Dichioroetene_ oC1 624, 1624 6230 B, 6210 8
44 2, 4-Dichioroptienol 604 625, 1625 6420 8,84108 -
45, 1, Z2-Dichloropropene Q1 624, 1624 4230 8, 6210 B
48, cla-1, 3-Oichioropropena - L0t 624, 1624 6230 B, 6210 8
47. reoe-1, 3-Dichioropropene ., 601 624, 1624 6230 8, 62108
48, Diathryl ptxhabate 2 008 625, 1625 64108 ™y
49. 2, 4 Dknetirpiobrencl 604 €2s, 1625 64208, 64100 )
£0. Dwnetind phithalete 608 625, 1625 e4108 : L
5 1. Di-butyl ptahetate 600 625, 1625 64108
52 Din-octyl phehelate 806 - 825, 1625 6410 B
51. 2, 3-Oinétrophenal €04 625, 1625 6420 8, 64108
54. 2. 4 Dinitotoksens €09 625, 1625 64108
55, 2, 6-Dinitrotoksens 609 €25, 1625 64108 . . -
54, Epictiorotydda = Note 3, p.130 Hote |
i - & ; 8, pS1o2
57. Ettytbemmne 002 €24, 1624 6220 B, 6210 8 . N
54, Fluoranthe 410 625, 1625 610 [ 6410 B, 6440 8 D4657-87 .
58, Fluorenae 610 625, 1625 610 | 64108, 68440 8 D4657-47
60, Hwmchiorobermene 812 | 625, 1625 64108 ’
6 1. Haxschlorobutackieos a1z 625, 1625 6410 B
€2. Haxschioocydopentadiena 412 | ® 625, 1625 6410 8
61, Herachiomaethene 618 625, 1625 44108
84, fdero (1.2.3-cdoyrena 610 625, 1625 610 | 6410 B, 6440 8 D46ST-87 -
opboroaa . “eca €25, 1825 ¢410 B8
64, Mathylenae dioride ot | 624, 1624 62230 B Hote 3, p132.
67. 2-Uathyi-4 &-haitrophencl__ 604 625, 1625 6420 B, 84108
Heptithalene 610 625, 1625 610 (6410 B, 8440 B
69. Nitrobenazenae 609 625, 1625 64108 . 0485787
T9. 2-petrophenct 604 623, 1625 6410 B8, 8420 8
71, 4-batrophenod 0604 625, 1625 | 6410 0, 6420 8
72. H-Nitrosodmetntamine 67 62s, 1625 6410 0
73, H4Etrosodi-n-propysemicoe T 4625, 1625 6400
74, H-Mtrotodiphenyteacreng - g 625, 1625 64108
75, 2.2-Oneybie( 1-chioropropans) 611 625, 1625 6410 Q
7. PCB-1016 604 625 64108 Mote 3, p.43
T7. PC8-1221 6049 625 64108 Hota 3. p.43
78, PCB-1232 600 625 6410 9 MNote 3. p.43
T9. PC8-1242 (o5} . 625 64108 tota 1, p.43
80. PCB-1248 60g 825
81. PCB-1254 608 6275 6410 8 Hote 3. p4d
82 PCB-1260 ea 625 6410 8, 6620 8 MNote 3, pu43.
83, Pentachiorophenad 604 625, 1625 8410 B, 6620 8 Hote 1. p140.
BA Phenenttirene 610 825, 1625 610 | 8410 8, 6440 8 04657-a7
a5, Phanol 604 625, 1625 6420 8.6410 8 :
85. Pyrene 610 625, 1825 610 [ 64108, 64408 D4as7-a7
87.237 B-Tex =513
83. 1,122 . Tetrachioroethene 601 624, 1624 6230 B, 62108 Note 1, p120.
89. Tetrschioroathene el 624, 1424 6230 B8,62108 MHote 3, p.130.
0. Tolsene 602 624, 1624 6210 8,62208
81, 1.2 4-Trichorober e a12 xS 1e2s | |s4108 Mote 3, p.120.
92 1.1.1-Trchiomethens 601 624, 1624 62108, 62208
93. 1.1 2-Trichioroathane 601 624, 1624 6210 B, 6220 8 Mota 3, p. 120,
H, Trictdornethene 601 624, 1624 62108,82308
95, Trorlorothuorome e e 601 824 62108,62308
95. 2.4,6-Trictsrophenal 604 675, 1625 6410 8, 6240 B
97, Vierd chiorce 6a1 az4, 1624 6210 8, 5220 9 -

Tetre 1C potex:
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! ] It microgrema per Kec (ug/L). e . T . .

! The kAl bext of Methode 0Q1-013, 624, 825, 1624, and 1625, ace ghven al Appoadix A, “Tesl Procodurms for Analyaia of Organic Poftants,” of this Part 126,
The stencarckoed tosi procedure 10 be used 10 dotenie the maethod detection kmd (MOL) for thesa teil procedures ke pvea &L Appendix B, “Dafiniion and
WUWWM&WWD«MWO‘U&P“tH& i .

S—-c-‘. W?g;:r Beandor Chiornatsd Organic Compounds, Peatachiomptrenc! and Pettdas ki Walor and Wastewater,” U5, Envionmeatal Protecton Agancy,

‘Mﬂ?ﬂd@l(mb-uu-ndodbidmmnp&ubf&:’o&ohand.kcry{ontku}w,wh«\ﬁ ara known o be presect, the ored method for thasa
b compounds ke Method 603 or Maethod 1624, atl P p"‘.. .

! Mathod 625 be extended W include beaddine, headiomayrtiopsntadiens, H-nitotodumatiyuming, and N-nitrosodphamlamana, Howerer, whon thay arg
known 10 be present, 2035, 607, erd 012, or Method 1625, ae prefomed mathods for 1ia1s compounds, .

o0by, i . .
* “Selected Anarytosl Mathods Aporoved and Clad by the United States Errdeonmectal Protection Agency,” Supplement 10 the Fifleenth Ecition of Standard

‘Ex:nandrdmntrmumlrMmmd«mmﬁondIwkd;l:ybpmﬂnxxmtﬂcWtd:bnudmrnqwﬂtﬂeﬁodﬂ@?hem.sz&.w.1524_
tn_d1825(5«@4-1-1;(4\0{&1&P‘lrt!36)hlcoordwmwémprwdwunmhncﬁm!!20(«-':2\0(t!mMMemodn.Addthruﬂy,ud\llwlbrr.mu\dom
mbtgquuno&A«'de_10%(5%&“&%624mmm100%brumbd11&24!&!:11&25]04"!mlbmitotuxdmmhbmloq
uﬂqﬂl‘\“{hmﬁml-c::-::n-ﬂ.ﬂm&4ammmhmmwmmmﬂaﬁnwmmLhtm)yﬁr::lreau!ufor
qu«mhmwno&nd-mnph“Wmmhm«mn‘mtmmmmm. )

HOTE: Thess warming Emits ‘are promolgeted 21 a0 “intedm fined action with a request for comments.™

TABLE 1 D_.—Llsr OF APPROVED TEST PROCEDURES FOR PESTICIDES!

EPA mathod number
Parameter g/l ' Standeacd Othar
Mathod EPART methods ASTM :
17th Ed. i
1. Aickin GC 608 [ 6820B & C | DI00S-90 Mote 2, p. 7: Mote 4, p.
30, '
» GC/MS 625 | 64108 :
2 Amatrym ; ~ GC Mote 3, p. 63; Mote 6. |
_ : £ 3 p. S64. ‘3
3. Amenocwt, e MHota 3, p. 84; Hota 6,
i p. S16.
. 4, Atreton GC Hote 3. p. 83: Mot 6,
) p. S60.
5. Alrapne GC Maote 3, p. 87: Hole 6,
_ p. S64.
6. ADaphot mettnd GC Note 3, p. 25; Nota 6, |
. S51. .
7. Barben TLC Mote 3, pu 104; Hota 6,
) p. S64. .
8. a-BHC_ - GC 03 |GG D AC D2066-20 Hote 3, p. 7.
; GC/MS 625 | G410 B ’
9. g-2rc GC 804 | 66830 C O3oes—29
i GC/S 625 | 64108
10. &—B«HC GC 604 | 6630 C 0308609,
. ' GC/MS 625 | 64108
11, =BHC (Undana) GG 600 [ 6630 B & C | DI086-90 tiota 3, p. 7; Hota 4, p.
39.
R GCIMS 625 | 64108 -
12. Captan GC t————{ 6030 B Daces-0Q Hota 3, p. 7.
13 Carteyl . T ' Hote 3, p. 94; Note 6, .
. p. S50
14, Carbophenathion 2 GC MHote 4, p. 30; Nota 6,
. p. S73. .
15, Chiodane GC €28 160300 & C D3006-00 Nole 3, p. 7.
. | GC-MS 625 | 64100 g
18, Chioroprophem LRl g 2 Nota 3, p. 104; Nota 6,
A p. S64. \
17.2.4-0 GC €640 8 Hote 3, p. 115; Nota 4,
) ~ : p. 35 -
18, 4,4 -0-0C0O GC 608 | 66308 L C | D30%6-00 Hote 3, p. 7: Hote 4, p.
: 3q.
GC-LS 625 | 64108
19, 4 4 -0CE . GC 608 163308 & C 03ces-99 tiote 3, p. 7; tote 4, p.
= 29.
: GC-MS a2s | 64108 3
20. 44007 GC 604 | 66200 & C D3005-20 Mota 3, p. 7; Note 4, p.
Ja.
GC-MS 625 | 6410 B
21, Demeton-O GC Haote J, p. 25: Mota 6,
p-. S5
22, Domenton-S GC N ¥ MNote 3, p. 25; Mota 6,
. i p. S51.
23. Blaoron GE e tre 3, p. 25: Note 4,
. p. 30; MNcta 6, p.
) S5,
S GC e tiote 3, p. 115,
25, Dol enthion Goe tiola 4, p. 3Q; Mote 6,
. . p. S73.
E? WLL - . lae 85200 8 C Mote 2, p. 7.
. Dot v ~ ya -
2 Diptsen GC . - 030148~ -
el s] 6 lemopgac Mota 3, p. 7; Hote 4, p.
| | 30.
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" _ TABLE 1 D.—UST oF AppRQVED TEST PROCEDURES FOR PESTICIDES '—Continued ~
CPA method nunber
Paremotoc pg/L Standard Othor
HAathod ERALT - mathode ASTH
(7th Ed. .
GC-MS 625 | 64108
29, Daxxtson GC tiata 4, p, 30; Hola G,
' < 5 p. 573
). Coutiaton GC e thota 3, p. 25; Hote 6,
’ p. 551,
31. Dwroa TC Mote 3, p. 104; tota 6,
. ' . p. S64.
32, Endoautizn | GC 608 [ 65308 L C O0a-G9 Mot 3. p. 7.
. GC4S 825 | 64100 ;
I3, Endoeutizn K GC €08 | 66308 & C | D2006-00 Mot 3, p. 7.
. . GC-MS "625 | 64108
34 Endosut{an Suifata GC 608 | 6630 C '
GCAS 625 (641008
35. Enada —— GC 600 | 6620 B & C | 000300 Hota 3, p. T: Hote 4, p.
i 30.
4 GC-MS '425 | 64108
36, Enckin sidatryde GC | 604 )
37, Ethion - GC TR Hote 4, p. 30; Haota 6,
p. 573, .
242, Feruxron TLC Hota 3, p. 104; Nota 6,
2 ‘pSBA.
39. Fenuron-TCA TLC Hots 3, p. 104; Nole 6,
3 % ; i . p. 564,
49, Hegtachior : GC 5 608°| 6630 B A C | Dooes—=a % Mata 3, p. 7: Maota 4, p.
E : 3 20,
GCIMS 625 | 6410 8 i :
41, Hoplachior epoxde GC €08 (66308 & C | DX0ed-09) Nota 3, p. 7; Hote 4, o,
. g . 3Q; Hote 6, p. S73.
) GC/14S 625 | 8410 b
42, wodaa GC Haota 4, p. 30; Mota 6,
. p. S73.
43, Unuron GC Mote 4, p. 104; Note 6,
. 3 p. 564, :
44, Malatheon GC 6630 C Mote 3, p. 25; Hote 4,
p. 30: tiote 6, p.
: S51.
45, Mathiocub SN | ¢ £ o MNote 3, p. 4; Note 6,
i p. S60Q.
48, Methaxychior GC 66320 8& C | D2026-8Q Hote 3, p. 7: Note 4, p.
2. :
47, Moacwtals TLC Hota 3, p. 4; Nate 6.
p. S50,
48, Mrcex GC 66306 & C o, p. 7.
49, Motxron__ TLC MNate 3, p. 104; Hata 6,
p. SG4. .
50. Monuron_ TLC Haote 3, p. 104; Mote 6,
) p. S64.
51, Nuburon TLC Maota 3, p. 104; Hote 6,
© p. SGA,
52 Perxtvon methyl GC 6620 C Mote 3, p. 25; Hota 4,
P30 i
53. Parxtdon strd GC 6620 C MHote 3, p. 25.
54. PCHE | GC 66308 4&C Note 3, p. 7.
55, Pacthane cC 03086-00
S5. Promatron GC MHote 3, p. 83; Note 6.
p. S68.
57. Promaetym Notae 3, p. 63; Hote 6,
p. S68.
S4. Propaone GC Hote 3, p. 63; Nata 6,
. p. S68. ’
59. Prophamn TLC Mote 3, p. 104; Note 6,
p. S64.
640, Propmax nc Mote 4, p. 84; Nota 6,
p. S60.
61. Sachumeton TLC Hote 3, p. 83; Mote 6,
p. S68.
62, Sxduron _ 1 TLC _ Mote 3, p..104; Hota 6,
p. S64.
63. Simazioa GC Maote 3, p. 83; Nata 6,
p. S648.
64. Strobane SIS Eilo jecI0BLC | Mote 3. p. 7.
B9 Sy ne —_ ] | Mota 3, p. 104; Mota 6.
‘ p. S64.
G5, 24,5-T GC | 16640 8 | Hate 3. p. 115: Mole 4,
' | | o o Lt
67. 2.4.5-TP (Sibvax) __ | L les«os | Hota 3. p. 115
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. TADLE 1 D.—UsT 0F AePRoveD TEST PROCEDURES FOA PESTICICES t—Corntinuod

EPA mathod numbaec
Puramator pgrl ) Standard Cthar
Mathod EPALI mathoda ASTM
17th Ed.
3. Tacbutmlazing : i GC Mola 3, p. 83; Hota 6,
p. S68.
.63, Tomsphana - GC GI8 166308 & C 2G05-90 Hote 3, p. 7: Mote 4, p.
; : 30, ¥
: ) GC/MS 625 | 6410 8
70, Tosocadn GC ey 6020 0 MHota 3, p. 7.
Tabie 1D Motne:

! Peetodat aee Bsted ks table by common nemae foc the comvmaisnce of the readec. Addooel patticides may be found uodor Tabte 1C, whecs entries are
Estod by chemecal nara, :

" The bl text of Methods 509 and 625 A grven &t appaodix AL “Taat Proceduma for Armtysie A Orgacse Pofatante,™ of e pect 136, The standardzed lost

10 ba Used 10 detsanna e method dotecBon bawt (ML) for hare tott procedcee ba geren at 20padx B, TDeoiion s Procadune for the Dotermination

of tha Mathod Detection Lkmet™, of Uxs part 134, E

* “Mathods for Bacmidios, Clilornated Crganic Compowde, Peatachiooshencd and Peatickios i Weler and Wastawator,”™ U.S. Covicoamaatsl Protection Agency,
Sechrwai>er, 1978 MS’AM&WMMW (TLG) mathoda, §

1 TMethode for Anekysis of Organse Substances i Watee and il Sedunants,” Toctxwqurs of Walor-Rasouwcns krastigations of tha U5, Geological Survey,
Book 5. Chaptec AJ (1047). . 3

! Tha methiod may be extended 1o include a-BHC, §-BHC, endoxsian 1, endos(an K, sd endia, Howeyer, when thay are known o exist, Method 6048 g the

prefeaad rosthod. . .
=5 N-dyﬁdl-kmodnApomvodnrdcaodbyhUri.stln:nEMwwﬂdF‘nmdm&nocy,“Suple\ouwl’?h«m&fﬂoﬂd&md
Hathods for the Examioeson of Yater and Wattewater (1991), " ’ . .
. Y Each srmbet mesel meka an kit W.mmﬁmmbwtqwmmwﬁmmmmmmm
ependx A of ¥we pact 136) In sccordance with 7 in sacton 82 of each of these 1nathode. Adb.
: 606 or 5% of afl sempios anelyznd with Mathod 625 1o montor mnd evelsate lebor

2 somiyred
Fccoriance wita Bodxx-. 8.3 and 8.4 of ece mathads. Whea e roCovary Of sy paramater {afle Qubisdn fe WTROQ St tha sonlbytosd maeotts for that
@ D unepkad eaople K sucpact and cabnal be npxted 10 doaomsuale neguiatory complianca, Thosa quakty conuo! requirearents alwo apply 10 tha Standard
- i - 2 .

TABLE [E.—UST OF APPRCVED RADIOLOGICAL TE.ST PRCCEDURES

flaferenca (mathod number or paga)
Parametar acd uoits Keethod EPAL Standsd
mathods 17t ASTM usGs*®
Ed. .

! Anta-Total pClipec Ker | Proportionsd of scintliation coontec— | 900 703 | D1943-81 pp. 75 and 78.7
2 Moba-Courwrg error, p(3 per Flor ___| Proportional o scititla ion pounter, —| Appandx B 703 | D1943-481 P79
3. Beta-Total, pCl par Proportional counter 000.0 703 | D1890-01 po. 75 and 787
L Bes Courting awar, PO | Proportional counter, Appeadix B 703 | D189O-81 p.79., ?
5. (1) Rackxm Totsl pCi pec Fac | Proportionel countar $03.0 705 | D2460-70
"R, pC par o Bontilation couatne 031 706 | D3454-79 o8l

Tabile IE Hotec : )

! “Preacrbed Procedures for Meaturement of Rodfoactivity In Drioking Waksr,™ EPA-500/4-80-032 (1960), U.S. Envicoamantsl Protecton Agency, 1900.

'FWMNMEWMMMMMMUS.GW&xwydhu?yrho(WulmL«t."U_S.GﬂohqicﬂSuwy.Op«\ Ropart

T6-177 (1676
* The

.nwmodb(mdonp.7'5ma.nmcxiy&udo-ofmdpodbnwhluthvnnruodalp_mmmordyﬁmwporin‘nwﬂom_mummﬂs
= -

Mt be added to obtai the

(b] The foll texts of the methods from
the following references which are ciled
ln Tables IA, IB, IC, ID, and IE are
Incorporated by reference into this
regulalion and may be obtained from the
sources identified. All costs cited are
subject to change and must be verified
from the indicated sources. The full
texts of all the lest procedures cted are
availabie {or intpection al the
Environmental Monitoring Systems
Laboratlory, Office of Research and
Development, US, Environmental
Protection Agency. 26 West Martin
Luther King Dr., Cincinnati, OH 452638
and the Office of the Federal Register.
room 8371, 1130 L Street. NW..
Washington., DC 20408,

Roferences, Sources, Co=ts, and Table
Citallons:

- (1) The {ull text of Methods 601-613,
824, 825, 16824, and 1825 are printed in
appendix A of this part 136. The full text
for determining the method detection .
limit when using the test procedures is
given in appendix B of this part 136. The
full text of Method 200.7 is printed in
appendix C of this part 136. Ciled in:
Table [B. Nate 5; Table IC, Note 2: and
Tuble ID, Note 2.

(2) "Microbiological Methads for
Monitoring the Environment, Water and
Wasles.” US. Environmental Prolection
Agency, EPA-600/6-78-017, 1978.
Available from: ORD Publicalions,
CERL U.S. Enviranmental Pratection
Agency, Cincinnati, Ohio 45268. Table
lA. Note 2.

(3) "Methoda for Chemical Analysia of
Water artld Wasles,” U.S, Environmental
Protection Agency. EPA-600/4-78-020,
March 1679, or “Methods for Chemical

‘Analysis of Water and Wastes,” U.S.

Environmental Protection Agency. EPA~
60O/ 4-79-020, Revised March 1983,
Available from: ORD Publications.
CERL U.S. Eavirenmental Protection
Agency, Cincinnali. Ohio 45268, Table
B, Nate 1.

(4] “Methods [or Benzidine.

Chlornated QOrganic Compounds.

Peatachlerophenal and Pesticides in
Waler and Wastewaler,” US.
Environmental Protection Agency, 1978.
Available froo: QRD Publications,
CERL U.S: Environmental Protection
Agency. Cincinnati. Qhio 45268, Table
[C. Note 3;: Table D, Note 3.
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(5] "Prescribed Procedures for
Measurement of Radioactivity In
Drinking Water,” US. Environmental
Protection Agency, EPA~800/4-80-032,
19e0. Avallable from~_: Publications,
CERL U.S. Environmental Protection
Agency. Cincinnati, Ohio 45268, Table
IE, Note 1.

(8) “Standard Methods for the
Examination of Walerand =~ .
Waoslewaler,” [oint Editarial Board,
American Public Health Association,
American Water Works Association,
and Waler Pollution Control Federation,
17th Edilion, 1889. Avallable from:
American Public Health Association,
1015 Filteenth Street, NW., Washington.
DC 20038. Cosl: $90.00. Teblles LA, 1B,
and [E. .

(7) Ibid, 15th Edition, 1930. Table 1B,
Note 30; Table ID.

(8) Ibid. 14th Edition, 1975. Table IB,
Notes 17 and 27.

(9) Ibid, 13th Edition. 1971. Table IB,
Note 31. 1 '

(10) "“Selected Analytical Methods
Approved and Cited by the Uniled

* States Environmental Protection

Agency,” Supplement to the 15th Edition
of Standard Methods for the
Examination of Water and Wastewaler,
1981. Available from: American Public -
Health Association, 1015 Fifteenth
Street NW., Washingten, DC 20038. Cost
avajlable [rom publisher. Table IB, Note
10: Table IC. Note 8; Table ID, Note 6.

(11) “Annual Book of Standards—
Waler.” Section 11, Parts 11.01 and
11.02, American Society for Testing and
Materials. 1991. 1916 Race Street,
Philadelphia. PA 19103. Cost available
[rom publisher. Tables IB. IC, ID, and IE

{12) "Methods for Collection and
Analysis of Aquatic Biologjcal and
Microbiological Samples,” edited by .
Britton, L.]. and P.E. Greasomn,
Techniques of Water Resources .
[nvestigalions, of the U.S. Geological
Survey, Book 5, Chapter A4 (1989).
Available from: US. Ceological Survey,
Denver Federal Center, Box 25425,
Denver, CO 80225. Cost: $9.25 (subject to
change). Table [A.

(13) "Methods for Determination of
Inorganic Substances in Waler and
Fluvial Sediments.” by M.]. Fishman and

Linda C. Friedman, Techniques of e

Waler-Resources Investigations of the
U.S. Geological Survey, Book 5 Chapter
Al (1989). Available from: U.S.
Geolagical Survey, Denver Federal
Cenler, Box 25425, Denver, CO 80225,
Cost: 5108.75 (subject o change). Table
[B. Note 2

(14) “Methods for Determination of
Inorganic Substances in Water and
Fluvial Sediments.” N.W. Skougstad and
others. edilors. Techniques of Waler-
Resources Investigations of the U.S.

Geological Survey, Baok 5, Cliapter A1
(1978). Available from: U.S. Geological
Survey, Denver Federal Center, Box
25425, Denver, CO 80225. Casl: $10.00
{subject to change], Table I, Nole o.

15) “Methods for the Determination
of Organic Substances [n Water and
Fluvial Sediments,” Wershaw, R.L., et
al, Techniques of Waler-Resources
Inveatigntions of.the US. Geological
Survey, Book 5, Chapler A3 (1947).
Available from: U.S. Geological Survey,
Denver Fedéral Center, Box 25425,
Denver, CO 80225. Cast: $0.90 (subjec! to
change). Table B, Note 24; Table ID,
Note 4. .

(16) “Water Temperature—Influential
Factors. Field Measurement and Data
Presentation,” by H.H. Stevens, Jr. |.
Ficke, and G.F. Smoot, Techniques of
Water-Resources Investigations of the
U.S. Geologlcal Survey, Book 1, Chapler
D1, 1975. Available from: US. .
Geological Survey, Denver Federal
Center, Box 25425, Denver, CO 80225,
Cost: $1.60 (subject to change). Table IB,
Note 32, . .

{17) “Selected Methods of the U.S.
Geological Survey of Analysis of
Wastewaters,” by M.J. Fishman and
Eugene Brown: U.S. Geological Survey

Open File Report 76-77 (1876). Available

from: US. Geological Survey, Branch of
Distribution, 1200 South Eadas Street,
Arxlington, VA 22202 Cost: $13.50
(subject to change). Table IE, Note 2.

(18) “Official Melhoda of Analysis of
the Association of Official Analytical
Chemicals™, Methods manual, 15th
Edition (1990). Price: £240.00. Available
from: The Associatior: of Oflicial
Analytical Chemists, 2200 Wilson
Boulevard, Suite 400, Arlington, VA
22201. Table iB, Note 3.

(19) “American National Standard on
Photographic Processing Effluents.”
April 2, 1675, Available from: American
National Standards Institute, 143C
Broadway, New York, New York 10018.
Table IB, Note 8: .

(20) “An Investigation of Improved
Procedures for Measurement of Mill
Effluent and Receiving Water Color,”
NCASI Technical Bullelin Na. 253,
December 1971. Available from:
Nalional Council of the Paper Industry
for Air and Stream Lmprovements, Inc.,
260 Madison Avenue, New York, NY
10016. Cosat available [rom publisher.
Table [B. Note 18. )

(21) Ammonia, Automated Electrode
Method. Industrial Method Number 379-
7SWE. dated February 19, 1976.
Technicon Auto Analyzer II. Methad
and price available from Technicon
Industrial Systems. Tarrytown, Mew
Yoark 10591. Table [B, Maote 7.

(22) Chemical Oxygen Demand,
Method 8000. Hach Handbook of Water

Analyais, 1979. Method price available
from Hach Chemical Company, P.O. Box
389, Loveland, Colorado 80537, Table 18,
Note 14.. ’

(23) OIC Chemical Oxygen.Demand

Method. 1978. Method and price

available from Oceanography
Internationnl Corporatian, 512 West
Loop, P.O. Box 2980. College Station,
Texas 77840. Table 1B, Notle 13.

(24) ORION Research Instruction
Manual, Residual Clilorine Electrode
Model 97-70, 1977. Method and price
avallable from ORION Research
Incorporation, 840 Memarial Drive,
Cambridge, Massachuselts 02128. Table
IB, Note 16. . .

(25] Bicinchoninate Method [or
Copper., Method 8508, Hach Handbook
of Water Analysis, 1979, Method and -
price available from Hach Chemical
Company, P.O. Box 300, Loveland,
Colorado 80537. Table IB, Nole 19,

(26) Hydrogen lon (pH] Automated
Electrode Melhod, Industrial Metha
Number 378-75WA. October 1976. Bran
& Luebbe (Technicon) Auto Analyzer II.
Method and price available from Bran &
Luebbe Analyzing Techniologies. Inc.
Elmsford, N.Y. 10523. Table IB, Note 21.
 (27) 1.10-Phenanthroline Method using
FerroVer Iron Reagent for Waler, Hach
Method 8008, 1960. Method and price
available from Hach Chemical
Company, P.O. Box 389 Loveland,
Colorado 80537. Table IB, Nole 22

(28) Periodate Oxidation Method [or
Manganese, Method 8034, Hach
Handbook far Water Analysis, 1979.
Method and price available from Hach
Chemical Company, P.O. Box 389,
Loveland, Colorade 80537. Table IB,
Note 23. :

(29) Nitrogen, Nitrite—Low Range,
Diazotization Method for Water and
Wastewater, Hach Method 8507, 1979.
Method and price available from Hach
Chemical Company, P.O. Box 389,
Loveland. Colorado 80537. Table IB,
Note 25.

(30) Zincon Methad for Zine, Method
8009. Hach Handbook for Water
Analysis, 1979. Method and price
available [rom Hach Chemical
Company, P.O. Box 389, Loveland.
Colorado 80537. Table 1B, Note 33.

(31) "Direct Determination of
Elemental Phosphorus by Gas-Liquid -
Chromatography.” by R.F. Addisen and
R.G. Ackman, Journal of
Chramatography, Yolume 47. No. 3. pp-
4211208, 1970. Avoilable in most public
libraries. Bock volumes of the Journal of
Chromatography are availabie {rom
Elsevier/North-Holland, Inc. IO':”'“‘"I
Information Centre, 52 Vanderbilt
Avenue, New York, NY 10164, Cast
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avjéiab{c from pablicher. Tnble H, Hote
™

(12) DHred Current Plasms (DCP) -
Optical Emission Spectrometric Method
for Trrce Flemental Analbyxis ol Wader
and Wastes, Method AES0QTY,™ 19643,
revised 1891, (with sppeodix). Applied
Research Laborxtodey, fnc, 24911
Avenue Starfoed, Valescin, CA 81355,

" Table IB; Note 3¢,

(¢) Undzr cemnen decnmstunces the
Regional Admisistoator ac the Director
{n the Regiom ocr Stata where the
dlscharge will occur may determiae for
a particalar dschorge that addiicasd
prrameterx or poutnots amest be
reporied. Under such drcumstances,
additional test proceduces fur aonlysis
of pollutants may be wpecifind by the
Regional Admialetrator. ec the Director
upon tha recommendation of the
Director of the Enviroamental

Mondtoding Systems Labocatary—
Clociomnafi.
(d) Under cectain eircumstances, the

‘Adminlstrator may approve, wpoa - -

recommendation by the Dicector,
Enrvironmentnl Mol tod ng Sqetzma

Labomtory—Cincinmat!, additional

alternate test procedures for nationwide
use.
(e} Sample presecvation procedures,

" conlalner materials, and modmum .
“allowable holdlng imes for parnmeters

cited {n Tables 1A, 1B, IC, ID, and [E are
prescribed in Table IL Ay persoa may
apply for a varlance from the prescribred
presarvation techniques, contalner
matorials, and maximum holdiag times

“applicable to samiples taken fram a

spacific discharge. Applications for
variances may be made by lettem to the
Reglonal Administrator fa the Beglon [
which the discharge will occur.

Suflficiend data dhould e provided lo
agoure such variaace does not adverzely
allect the inlegrity of the eampla. Such
date will be forwarded, by the Regiooal
Ndministealar, to the Director of the
Environmental Lioaitoring Syatemis
Labotatory—Cincinmati, Qhio {or
technical review and recommendations
for nction on the varinnce application.
Upon receipt of the recommendations
{rom the Director of the Enviroamental
Moniloring Systems Laborutocy, the
Regiocal Adminiairator may grant a
variance applicable to the specific
charge to the applicant. A decislon to
approve ar deay a varinoce will be
made within 9a dsys of receipt of the
application by the Regional
Administrator.
[FR Doc. 91-23215 Filed 10-7-91: 345 am]
BLLMG CODE #680-50-M ’
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ate: & v 28, 1991
Page: 22 of 38
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Table 3. Analytical Parameters, Preservation and Holding Times
HATRIX -- WATER
Pg. 1 Analytical Reconmended
Sample B Vo lune Hethod Container Preservation tlolding
Type(3) AMALYTICAL PARAMETERS Required (1) (2) (2) {2)
HOH-HETALS LABORATCRY
Acidity 100 ml. sma02 PG Coal 4*C. 14 d.
Alkalinicy 100 ml. sm403 P,G Cool &4°C. 14 d.
800 S 1000 ml. sma07 P,G Cool &°C. 438 h,
Carbonacecus 8C0 S 1000 mi. sm507(5.e.4) P,G Cool 4°C. 48 h.
P coo 50 ml. .4+0<1252-03 PG Cool 4°C + W2S04 to pH<2 28 4.
8romate 25 ml. 300Q.0 P,G Cocl &4°C. 28 d.
Bromide 25 mi. 300.0 P,G Coal 47C.. 28 d.
Chlorate 25 ml. 300.0. P,G Cool 4°C. 28 d.
Chleride 25 aml. 300.0 ¢v) P,G Coal 4°C. 28 d.
Chloride 100 ml. smb 078 P,G Coal 47°C. 28 d.
Gr Chlorine F smé08E P.G Hone - Al
chlorice 25 ml. 300.0 PG Cool &°C. Al
Color (Platinum Cobalt) 500 ml. sm204A P,G Coal 4°C. 48 h.
Coler (ADHI) 500 mil. sm2040 PG Cool 4°C. 48 h.
Concductivity O sm205 PG Cool 4°C. 28 d.
gr Cyanates 500 ml. smh 12K P,G Cool 47C., NaQH to pH>12 14 d,
Gr Cyanide, Total 2x 1000 mi. sm& 12D P,G Coal 47C., HaOH to pH>12, 14 d.
+ 0.6 g. Ascorbic acid (7)

Gr Cymanide, Free 2x 1000 m(. smé 12H P, Cool 4°C., HaCH to pH>12 14 d.
Gr Cyanide, smenable to 2x 1000 ml. smb 12F P; Cool &47C., HaQH to pH>12, 14 d.
chlorination + 0.6 g. Ascorbic acid (7}
gr Dissolved oxygen, probe F 350.1 G Hone Al
gr Dissolved oxygen, Winkler 300 mi. 3460.2 G 2 ml MnSO4, then 2 ml alkaline 8 h.

iodide-azide, store in dark
Fluoride : 500 ml. sm4 138 P Cool 4°C. 28 d.
Hardness - EDTA Titr. (9) 100 ml. sm3148 P,G Cool 4°C., H2S04 to pli<2 & M.
Gr 0il and Grease 1000 ml. smS03A G, TC11) Cool 4°C., HCL or H2S04 to pH<2 28 d.
Gr pH F smh 23 P,G Hone : Al
Gr Phenols, Total (5) 2x 1000 mL. £20.1 G,TCI1) Cool 4°C + HZSO4 to pl<2 28 d.
salinity F sm2 10A PG Cool 4°C. . ’ 28 d.
.Solids, tocal dissolved. 100 ml. g=1-1750-84 P,.G Cool 4°C. 438 h.
Solids, total suspended 1000 ml. gs1-3765-84 P,G Coal 4°C, 7 d.
Solids, total 100 ml. g31-3750-84 PG Cool 4°C. 7 d.
Solids, fixed & volatile 100 ml. 160.4 P,G Coal 4°C. 48 h.
Solids, settlesble 1000 ml. sm20%A P,G Cool 4°C. 48 h.
sulfate 100 mi. 300.0 (v) P,G Cool 4"C. 28 d.
gr Sulfide 1000 ml. smh270 P,G .Cool 47C., 40 drops 2N ZIrAc sol. 7 d.
+ HaQH to pH>9 -
gr Sulfide 3 . b Hone Al
gr Sulfite 160 ml. ST il .G Hone Al
Surfactants - HEAS 250 ml. 4251 .G Codl 47C. 48 h.
Gr Temperature F 170.1 - Hene _ Al
C8P Total organic carben 50 mt. Sm5058 P, Cool 47C.+ H2504 to pH<2 28 4.
Turbidity 100 ml. sm2144 . Cool 4°C. - 43 h.
T = Teflon cap liner v‘= variance to method " Gr = Grab Samples are reguired.
P = Paolyethylene Al = Analyze immediately gr = Grab 'samples are recomended.
G = Glass CBP = Ho pH adjustment for 3
F = Field procedure Chesapeake 8ay Program TB3IPCHT1
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Table 3. Apalytical Parameters, Presarvation and Holding Times
HATRIX-- WATER -
Pg. 3 ' Analytical  Recommended
Ssple - Volume Hethod Container Preservation Holding Time
Typed3) AWALTTICAL PARAMETERS Required 35! (2) (2) 2)
KUTRIEKTS LABORATORY
Ammoni a 50 ml. 350.1 P,G Coal 4°C + H2S04 to pli<2 28 d.
Total Kjeldahl nitregen 50 ml. 351.2 ‘PG Cool &°C + H2S04 to pi<2 - 28 d.
Hitrace ; 25 .ml. 352.4 P,G Cool 4°C, 48 h,
Hitrate + nitrite 25 ml. 358.2 P,G Cool 47°C + U2504 to pi<2 28 d.
Hitrite 25 mi. 353.2 P.G Cool &4°C. 43 h.
Organic nitrogen MRR - smd 20A P,G Cool 4°C + H2504 to pH=<2 48 h.
Phosphate, Ortho- 25 mi. 365:.:1 P,G Filter, Cool 4-c. 48 h
Phosphorus, Total S0 ml. 3654 P,G Coal 47C + H2S04 to pH<2 2B d.
Phosphorus, Total, low level 50 ml. 365.4 PG Coal &4°C + H2S04 to pH<2 28 d.
Sllica, dissolved 23S ml. smh25C P Cool 47C. 28 d.
KICROB{OLOGY LABORATCRY
Gr  Fecal coliform-Hpy . 100 mt. sm?08c P,G(8) Cool 4°C., 0.008X Ha25203, (4) 6h./30 h.(C)
Gr Fecal coliform-HF 100 ml. smPl9c P,G(8) Coal 4°C., 0.008X Ma2sS203, (6) 6h./30 h.(C)
Ge Total collform-MPH 100 m(. 5?08 P,G(8)  Cool 4°C., 0.008% Ha25203, (&) &h./30 h.(C)
HATRIX -- WATER “~PRIORITY POLLUTAHNTS --
==x=r—xx e i Ty = Mg EES St = e e e E Il E st L P L e
VOLATILE (PURGEABLE) ORGANIC COMPOUNDS/PETROLEUH LABORATCORY
ge  Purgesble Organic Compounds 2x40 ml 624 G (T) Cool 4°C., 0.008% Ha2S203, (4) 14 d.
Trip blank required.
gr  Purgeable Aromatic Compounds 2x40 ml 624 G (T) Coal 47C., Add HCL to pll<2, 14 d.
Trip blank required. . 0.008% Na2s203, (&) 14 d.
gr Petroleum [denti{fication 250 ml  DCLS3-426 G{AXCT) Caal 4°C., Add HCL to pH<2, 14 d.
and quantification and 0.008X Ha2520%3, (6)
+ vclltilc_ aromatic + 40 ml sug021 G (T) Cool 4°C., Add HCL ta pH<2, 14 d.
components (sample prep sSWS030) and 0.008X Ha2S203, (&)
gt Petroleum [dentification 40 ml G (N Coal 4°C 14 d.
(pure product) N )
gr Total Petroleur Hydrocarbons 1 L. 418.1 GCAX(T) Coal d'c., 0.008X Na25203, (68) 14 d.
Glycal 100 ml  OCLS3-479 G (T)  none required Undéter. (S)
EXTRACTABLE ORGAHICS LABORATORY .
Base/Meutrals and Acids 2x 1 L. 625 GCAXCT) Cool 47C., 0.008X Na25203, (6) Tids
Tributyltin 2x 1 L. DCLS3-483 Palycarbonate Cool 4°C ASAP
PESTICIDES [N WATER LABORATORY
Herbicides 1 L. sm5098 G (T) Cool 4°C., pH 5-9, (4) 7 d.
Pesticides ) 2% 4 L 608 G (M Coal 4°C., piHt 5-9, (&) 7 d.
’ ' 0.008X Ha25203 for aldrin
PESTICIDE RESIDUE LAGORJ\TDR‘!.
Chlerdecone (XKepone) 250 m( DCLS3-134 G (T) Coal 4°C Undetermined
Gr = Grab Samples are required. T = Teflen cap liner HRR = Not routinely run
ér‘ = Grab samples are recommended, G = Glass P = Polyethylene
C = A 30 hr. holding time is permitted only on A = amber glass
Ambient Honitoring samples. (Legals samples S = Sample is atable indefinitely. TBIPCHTT
have a 'maximum & hr. holding time. Undetermined holdinq. time. Update: 6/28/71
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Attachment 7 — Stream Sanitation Analysis



MEMORANDUM

DR ¢ et o e a T s

LR S

ocl e Street

State Water Control Board

P.C.EBox 11143 R:chinun, VA 23270

SUBJECT :

TO:
FROM:
DATE:

COPIES:

Huguenot Academy, Powhatan County

G. H. Whitaker

C. T.
July 15,

BAT, File

PROPOSED DISCHARGE

Process:

RECEIVIRG

Hydraulic Load

Raw Sewage BODs
Degree of Treatment
Final Effluent BODg

STREAM

Bathala

T Bt

1977

STREAM SANITATION ANALYSIS

Name: Unnamed Tributary to Branch Creek

Basin:

Stream Uses (Subclass A):

Special Standards:

Public Water Supply

Stream S

James River
Sub-Basin: Middle James

III-A

tandards:

Minimum D.O.
pH Range
Temperature

—0.004 _ MGD
_mg/1; 1bs/day
[+'4
mg/1; 1bs/day
' 2=-10 a

Waters generally satisfactory for use as public
or municipal water supply, secondary contact
recreation, propagation of fish and aquatic 1ife,
and other beneficial uses.

Coliform Organisms - Fecal coliforms (multiple-
tube fermentation or MF count) not to exceed a
log mean of 1000/100 m1. No to equal or exceed
2000/100 mg. in more than 10% of samples.

Monthly average value not more than 5000/100 m1.
(MPN or MF count). Not more than 5000 MPN/100 m1.
in more than 20% of samples in any month. Not
more than 20,000/100 ml. in more than 5% of such

samples.
4.0 mg/l Daily Average 5.0  mg/l
6.0-8.5
90°F Maximum
5YF Rise Above Natural.
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Comments: Sage point occurs in the upper reaches of Branch Creek.

Hence, the effect of this discharge on public water supply
is negligible.

EFFLUENT LIMITS:

1, BODr - 30 mg/1l

2. Suspended Solids - 30 mg/1
3. D.0. - 5.0 mg/1

4. Flow - 4,000 gpd

Non-degradation policy of the Law (memo dated September 9, 1971, from LGL) was
applied.

[f the plant meets the above requirements, the water quality standards will be
maintained.

SW -



